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MEDIELTIIL INMTLTH OF TIGRIEAL«UURAL A.ILM 
Inaift im •aosMoiw •• t^m tUmntM lost tlw hmmim of oer 
• A E L A B T AJROWTDIO AAD L&UTTII IIY»T«»S o f W A I E I M * «LI*R«FOR«# 
• fl|f«t«««ti€r invwstigctioii of plust proOuets* tlwlr 
l«OL«ti<»i, c^«ifaet«ri»iition VAD biological ovatliiatioii 
is oi 9r*«t ae«d6Miio ma i^ ppUod valoa* I t itoidUi • 
e«ft{ionGM« PROCQISE oi mv 
iralo4daa.« sulistvaeoa* WmMmm* a mtml ohmiioal •tnietitKo 
iaoiatad Mem plmt mmxm often ijccnipt tlie «^i»iat to 
DOAIQTT ALLIOD EJRNTHTTTIO M€L B«IAI««|F&TH«TIC! OOA^POUADS* 
vhieti Might in tatmm provo to Tm •ffieaolotta dsuga. 
$9it fltudioa mportcfl in tliia thtaia av* eoaotriMid 
mtti tha Ghmistxr of allcaioida iaolatad tern, ciagamaioa 
Mgj^gft Ufin.* Ifffgmt K^Blqli «nA 
ipantaphyiif (Hats*) SC. ttw ipia&tc of yapiita in tha 
iBdiganotia ayatam of nadieiaa* fliaaa plaata war* aiao 
foaaa to poaaaaa ai^oif ieaxit Moiogiea^ aotivity* aa a 
raault of lavgt aoala aecaaniag pvogriiaaa of tlia randonAr 
eollaetad plaata at tlia Cantrai limg Aaaaar^ Inatitata* 
UnoJawwm 
Ouqptair I ia eoflearaad vith tha ebaitical imraatigation 
of C. oagaira. Aftar a Iriaf jraviav of tha paat ohaMioal 
wode, iaolation of quataniaxy baaaa haa haan daacrihad 
2 
ifhieh mm obtalMA Crai tlw mmam «xtr«et 
of pajg^ i^ r^  roots* tim fltAcam^mm mm eomrorfssa to tlw 
obiori^e iv p—mix^ tli»3U«fh $1^ .400 ir««itt (ex* fomK the 
aiixt»c« m t^iUKnaxj etilorid** on ovor « 
e«iiiiio«o eolumn nfforaod «hc#o eoaqixiooa** ¥hi •tsuetiiM 
of iMjor allwloia elmmwmim ciaoria* was olueidsted tay « 
c<nl»iiitttioii of •i»ctro«oM>e mA dt^adativo atudioa* 
praviousl^ Mslgnoa iadoUat stcisetvure fo«tMl 
ttiil»iiiA>X« on Mogoaitio oonsiaorat&onc. «Im plant liaa 
yimlM tartiaiT baaaa in tlia past hairing MaboBi^itcitr^lW^lvo* 
iaodultieiiiit iitmetae«« uliieh eonid ariaa only W pimml 
oxidation of two Borcoeiaiirin# xaaiduaa. An infloUna 
•truottum ariaing froM tMa pracnraor waa rathar naaxpaoted* 
A eina to tlw tatrilifdrolaarlNirina atcuetare of eiaaaaina 
eldoridtt mm obtainad hy dagradativa axparineinta. aoffinann 
dagradation of tlw aikaioid upto ti«o atagaa xaaaitad into 
a nitroganoua product* attggaa<iing that nitrogan in tliia 
baaa waa thm part of two ringa ayatats* Vlw prototoarbariaa 
atraetura waa alao indieatad P3t uitra vioilat apaetroacopsf* 
iriia aiaM apaetnni mmtXmA tbat pcavioua nolaoular formiXa 
(Cj^HjgiiO^)'*' mm untanaULa and abould ba raviaad to 
(C^^^^NO )^"^ . mm foragoing Amtm in eonjnnction with nnr 
apaetrtiit and mmmm fragnantation pattam aatabliabad ita 
•TNSCITUF* M 
imrhinimi ohlcnri^ * 
Vha othar two iMiMa ^enisiiaiat etilesiat moA p m i r i m 
olil(Mrid« ^tto iq^orcA to hm eiOMly to oiMinin» 
ehloritf* BUT could »OT Iw fttlly e!iaraistoris«4 du« to 
pttuoity of tlie iQttteci«l.* 
Th« tUmptme tt, sfter « L3RI«f r«vi«it of dNiMieaO. 
eoiHitltiMfita of it- ItoiBiaii tmm Iim» into thmm 
p«£t«« In p«rt I tiM sfxtthi*** of variatM tmcmwm of 
««h«ii i» (II) and tiMir Oi^tligfl «ttiar« tiw* toMn d««carib»a« 
A rigoKnia eompaxtiioii of 8-liyd8eaq?iBdhBB<»ibiiii and ^-hydgqg^* 
»«h«iUUdaieii»i with II idtowtd tkmm to iw dAffovtnt* A 
•yntlioais of taahanini could not bs a^ovwd Imt its o-aathyl 
•th«r Inmm Immb •ynthtsisod* lAiioh cosficsMid tlM •tnictuc* 
of niliMiiM m« l»ii^fe3rdro»i«9.diMtthyI-S*(4-MithyI.3-
p«nt*nyilM^«iio(i,2.Alc«riM»ol.-9-ol. ( II } . 
H 
u 
Wmet, a ememmmA i i i ^ Chs cfhtmintsr o£ mafvtymelm* 
A mm rnfm tor thm gamstiomlimtMon o f tim 
mtmmt^ e mt&fi w^mp An th* «i«r]»«soi«« i^th IMOO hmm 1M«II 
on tM« «jbs«rtrftticm mm ef 
mmegm^ meim frai fiiffiailinisAM has Immii oeMmvmd M e h 
cotif imS munictaiPt m 3-diii»tlqfl.5* 
fon^lpsvMiod.a^jleftrtMtiiol* ( m u 
CHO 
0 
III ptfft $0 tte ftt^inpta for • bio^sMtie 
•yntfiftitis oi ^avnifieiiitt thm 1i|^(miri.«tioii IccMniiit 
mm of ^ •Mom*' 
sai^ idtli Wmm^^tB salt* m&e»xthle VBA 
tlialHist (III) titlilmmmmtrntm wm not 
MX yfi^ tlui tlhmticwX emmtiAemnts 
oi flMi pxmlmmlf •trttetmnt oi 
QiyeoKoMdiiif titt« lMi«8 fetma to 1m «rr<sa«Otts* Ik mmaomt 
of iammm of S^  i«ir# moM m ciooroos 
eaipatrisem ef tim 1»m eonfixti^ ia the ateiiofeuinB <»f l^yeoso*-
jLiain* «« imU 
EZ^ 
ZiilMi790t ia mnh»t&mmB hcaritm inaoil* itelAty In tlitir 
niol«a3iaur mtim m» inexmmw*^  
in mmm ymm. It scMMd* tbsoifoce* to •yntlwsiMi 
isiid mw»XvLi^ tiM bioioQical, •etivity iiith emebmaolmm 
^metitmA in ^ •ttrlier pmet of p^wmnt ifOKk. Xn 
Cli^ ptttr I? tut of 4i££«x«»t 
oarbasoS**^  esrelolMiptiiiaol** «tid tiMir liiologie«i miltuitioB 
0 
i s DTVORLLWD* ON IR&AIFTCY • TANTER OF EOIPOBNAA 
•howta slgoifleant bioiogieal. «otivlti««« Of «a.I tim 
eaapoona* investigated in this ««ri«s 3-fnit}ia(iiy«>9»(3-
ai»«th3ri«»in€$»rop7J.)-> and 2»^aro<»7»metlioa^*.9»(a->pyrroli* 
aiiKietl^l}e«rl>iuBol«s mtm fmoA to cithibit amztrnd 
•nticon^uismt ttctivitr* 2-iMt}ioiQr*9-(2-dimsthylwiioo»thyl.). 
and 2-]niitliQ9^*9->C2.|3friroI.idiao«t}ifl)<;arb«^ias mr* 
£eund to be potential diuxetice. 
ainoetl^l.)* and 
tctr«^ydro-iO*>g*<^el.olieptCb}indoles |VXa,l3> mee foond to 
be active against MaSStSEtiLsa* ^ stnictnre 
activity ceiationship of tbeae csonpounds lias been discussed* 
h 
at ocs^ 
BT D 
C I OCB 
dt OCIL 
3 
Y 
H (cH^'ai^^^^a 
OCHj (CBjIjUC^a^ 
B (CHjIj^CCa,)^ 
VI 
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liidieiiiiil. m^XtH o£ imrleultiur^ eountri** l i l » ZiiAI.* 
im memam 9m t ^ iem tlw la&dis of our ftiiei«fit 
cfiia lfi»ni Sfstatit «f tbiB ivlil InAicftte 
in m itBe«ipt«iti t«siui tiMit noa^en ieaa&ciiii« •till, mmm AIMSII 
ptoplA of tlm p9m% for tlw HaoirJb*^ of wmx^ 
mmrnmB rnmrnm Wiiim not lorn t|i«t# megpSM'" 
tfipivstlMoii foem « Xmx^ pact of %h& «iioi«fit 
ifidi9»eei«t» &f&tmm of mQleimt th»s« vsm •i»ttl,t«ii«o\ss3Ly asia^ 
le««ii o1 i^rvifct&on» end muprnvtmasBB £«eora«d uliieti mxe of 
•tttming It 1t«« xvpesttaiy amii pitirtie%aarl!ir 
i s tlM twiilii of ttiioiont n&titeitt tliat tlwm mm sme^  
ovntiury M mmMmm irtiich fitllir tlM oipiitatioti 
fteeora«d to thsm •• mmm Jo^fi^ bjr ^ oritieal ir«ie^tiok 
of tt«#tr» ana timwmpmtiemm 
h ir«cy eonvifioiiiQ oxinpl* i » ttw . .diseoiroi^ of 
•plMdriBt and tiiboeiirariiia fren t!w aaeiant Chinaoa ctatavia 
iMidiea of SOO foara old atid tba AfcieaB and soutti mmrlomn 
foB{p.XoE« Mdioini of at laaat 3,<mo yaers oid vaspaetiiraiy* 
Many auoh aKmplaa citi ba citaA uliicti iiiii ahoir tlia wiadoa 
eoataiaad in tlia aneiant ar^tan that oan at i l l b« qm^HmfA 
and aisaorbad into tha aiodasn yirograaaiva ajratam of iMdieiiMi* 
Aa a Maiait of cvaUmam andamroar to aacpiloit thaaa hiddan 
caaomreaa a miiasar of eoapoioida aueli aa di^itoaiin* rutin* 
f • 
II 
psjpiiiii, aixopim^ acopoiaRiiiM* ^filiMi# 
QtiiniOiiit* c»e»iiw* 
].««roeri»tiiitt« d.l»a1»cicsar«rin» cMcirids^ lii^atiii Mthiodidt 
ete* w« oew isaaum auS 6ffiH?d • fvpcvotntatiw r«ng« of 
fihatiMeioloQieal AOtiiritiA*. 
Btec** on a«tisr«l j^odacts* the 
a»a Mo}.<»gL««i tastiticr pture eonpcMWiits 
0f l>0 of gKoQt «tid v«l.ia«* It offers 
tt if«ir for tb« a i^mxirnxf of imv ttMir«|Mitatic«3.i|r v«l.u«il»I« 
m «!3«aiie»l. atmotiixv from m plm% 
f I 
•ouf«e iiMeh oftan prcnpt* » ehsiBist to aliiod 
•yatlwtie mA empmwAm %hmt might ia fiitiax» 
prmm to la* •ffiesoicmit drofitt. 
mm •tudi«« xmpOKtmA in tliis tb»si« are eoneeraed with 
emuitittMmts of tli« plant* of re|mt« in itdiganoius 
•irstaiii c»f imAioino* HHmm plaii^a foand to possmia 
•ignifieant isioiogioai aetivitias as a £«aiat of iarfpt aisaia 
•ox«aiiii!9 proQriMia of te inAigenoiis mMelmml plaata at ^ 
Caiitral ]3i!«9 Kaaaaroh Imtituta* tmaimamm 
Zfi Ch^pteir Z msm ohamioai ienraatigations eaffriad 
out on Ciaaiwmaloa pagaig^ t»iijB« m da»eril»d* tha 
aqiuaeua fraction of tha coot attract tliraa qjaatarnasy 
alkaloiaa. 9iMi atxvotura of oiaaaaiaa ailorida waa aliKdU 
datad aa 
aaerida <Z) on t l» baaia of ita apaotrai data* dagradativ* 
atudiaa and laiocpnatie eonaidaratioiia* 9ha ottiar two iMwaa 
•ISO to h& eiotcly g«l.«t«a to eiaori,d«# 
Iwt eeoid not 1m fully otMraeterisod aiio to tii« pmeltj^ 
of iBttt^riid* 
di^ ptwir II idth ttw clwmieal. oonttitiMtitii of 
msxm% ftlq^l Sp»»fi«. Atid lum mmn divtdod into tluevo 
parts* In part 1 tli« ayntlMiioa of various iacMra of 
nabanlM (II) and thair CuiMtliiri athara ara Oaaoribad* 
A rigorous eoaparisoo of e-lis^ raKsrEMbaiiiiMbini and 
mahanintbieina with II showad tbam to ba diffarant. Maiiaia.»i 
0<4MtltrX a t^r waa found to Isa idantical nith tf-aMthoxfw 
maliafiiaibinB and tlxia tha assignsd struetura* 3« ll*diliydro>. 
SfS-diaathj^-S* (4-»atlqrI*3->paBtaarl)|i9rrano(3« S-A^oarbasoX-
9-oi (ID to iialianiiis« waa eonfiinad* 
IV 
n 
i?art 2 im eemBumm^ tht iSixmis^Kf itairrigpveiiMi* 
h mw fiwtlioQ tor iwactim^lm^om of tlsi 
•w^ifi In eh* %ritlk i m tiwi IMMIII AT^I^ptd* 
OB ttlis tlift afntlwgiitt of amamifsoia* 
4«acrib«a froM ^riatiiftsiiM m& itii m%m<ttmm is conficiMNS 
I* ^A) 
(XZZK 
m 
In part S Vkm mttva^ tm iosr biogaatUo tyi* •ynthocis 
of koofiigioiiMi as* 
Cliiiptav ZXZ t« eonoaciioA with th« efataiieai eo^titnanta 
of wntiPtnrlli (Mts.) DC. VHa pravtonalir 
•8»ign«A «trttotiir« for gl^reosoliaiiMi wm f^aS to 
•rx^Moua* On the Iwiiis of afattetie and sfeotraO. studta* 
i t has laaaii oharaotariaad aa a, 6*dLiaethoxyw$»iMth]r]^  
e^baeola* 
In Cliaptar X? tlia lyntliaaia of diffarant il.a:Lli3riafiiiM>.> 
all^loerbaKoiaa# osreiohaptitiaoiaa and thair faiologioal. 
airalnation ia daaeribad* primacy aeraaning* a nunbar 
of emspoma&m mlmma aignifieaiit bioiogloaJl aetivitiaa* 
Of aii tba coapottnda imraatigatad in tMa aariaa 
^•'{MismtM^lmalmsgto^X)** and 
pyrroI-ldifieat^Deartoaaolaa lunra baa» found to axMbit tha 
Moat aaiScad antiooi»ml.aeit aeti^il^* 2-tiBtboicy»9-'(2» 
di«iathyl«iiinoatliyl)- and 3-iiatlioai^«»9-(2»pfrroll.dinoatli3rl} 
oaslMiBolaa vara found to ba potaatlal dioeatiea. a«eiilo«o-
9*(2->pgrrrolidinoatliFl>)- and 3^tlua^«-S*(3'*diatt^l.aalimatlgrl> 
•«7*8«9'-tatiratqfdro-iO-S^eldhai»tCb|indola hmwm baan found 
to ba actlva ag«ln«t MilfflYtlftt* atwotiiwi 
activity caiationabip of thaaa oisMpounda baa baan diaeuaaad* 
cmim PK pm-m^m .Rm^ni^^if^. 
* 1 
BiMsat. 
ClBBtrnmlom wira l«lftii» Crtimily lf«iii8|Mim«c»«*) 
(Hindi I^ arhif Kaslmiri « ssidehsih i^rfttr Stmliali 
imcsira brava) Is a |Mi;ttntiiejl oXiiiibing ali»»b# growing 
•Imndantly throughout tropical, mtid •ubtropieal. I^ nfii* anfl 
%fam parte o£ li«ia# South A£rioa aioa Joariea. 
c . iaai?aira haa haan uaad in inSiganoua ai^ atam of 
madteiBe einoa iong* root ia the moat vaiuad part 
of tha i^ant* It ia conaideraa to.ba uaaful in raiiaving 
pain in fabrila conditional dsfaantrjr ana haart troublaa* 
2n %ttrvadic ajratam of nadieina, i t ia praaeribad for bowai 
eoesplainta* dsrapapaia, diarrhoaa* dropa:!r# oough and aiao 
for prolapaua utari* 2n yraoeh Ouiana i t haa found uaa 
aa a f^brifuga and diuratie* for tha treatmant of urinary 
graval* bladdar troublaa* in d r^auria anA calcuiua nai^itia 
and in intaatinai tubarouloaia.^ Tbm laavaa pwaaaa a 
uniqua cooling proparty and ara tharafoca appliad locally 
in caaaa of unhaalt!iy aoraa and aitnaaa* 
.yptf^ * 
wiggara^ in 1840 obtainad an mors^mm alkaloid 
eiaawpalina fron tha South Miariean C. ta^ira. tha baaa 
2 
VM x«n«i(Mia *p»lo«ifi«* lag Mm* Ptlo»iiMi was also isolatett 
«• an amorpHoas powSiir ts&R Choi«lgpaandroii,.,tfliB«Bt0anm. 
rMe and PavoR Flixclciger^  i t lie taactleal 
witli lalaaaciaa iaolatad «er3.i«r liaf »$aeiagan^  frcai i^ y^atidra 
redioal. (graan haart-badc '*toeisaartt*)« sehi^ ltB^ in 1696 
eonCiSMd that poioaiaa ana |,-l3abaarirMi« iaoXatad from a 
ooBsneireiaX jpow r^ **iMilaaariiiuA jpuiirtiii*' i#ac« idantieai* Ha 
iatar obtaitMidi tba ^tom ckf ibalNiajcina fram C.» paiaiira 
root»barlc. Mjout tlia aaoa t j ^ Boatw''' obtaina^ a Ofyatallina 
alkai&id tttboottrariiMt* t ^ aetiva prineipla fjran tuba*cniraji»# 
and aatabiiahad ita cluttnical CN^rmlatiofi to that o£ i^faio-
3.09iealiy inaetiva allealoid cixiriiMi. Much S^th at...ai? 
prenrad l^at <surina wtm idanticaX with Jj^ -laabaariiia* 
Boatsn aaaignad to cmrina (|*hal9aarinB} tha fomula 
xaeordad tha praaanea of ona h:irdrc9QQri and ona 
sMthoacyl r^oupa* Sj^th at.al« a^ trancNid a aiagla toana^l-
tatrah^roiaoquixiolitia atruetnca (X) to the o-sMthorl. athar* 
9 
King i»sopo«ad that tha foiaula for hataaajriiia ahould ha 
doubXad* aa had baan dona aarllatr for oigroanthina and othar 
ataniapamacaoaa haaaa of tha han36yl.tatrah3rdroiaoqLttii&oliiia 
typa* Ba auQgaatad that hahaarioa wae foctaad tag tha eoodanaai* 
tion of two iio£«oeXauriiia lao^aeiilaa folXowad by prafacantial 
Mthflatioa. Latar* thia tiirpothe»ia waa eonficmad by si^th 
and Kttffnar^^ anggaatad that habaarina itathsrl athar had 
atruetitra XXo. 
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eyetesnatic cbeaiioel in^oiitigatieo on the eoot-tfrnek 
c . pitrclra i#a« aadeirtaikQii «t this Znstimte lay Sluitt«elittrjl 
and his Thajr tlw isolfttion of two 
new base* hayetin and tutsratlnln aM asal^ naa partial 
ats«ietuc«8 to t3«am« Hhiia thia motfk was pro^caas fuirtlwir 
ititerest got fooasaad on Mafeatis3fltatraIiydroiaoeiuiiiol.iDa 
aileaioids to l ^ i r £«portod antieaeoar propartios* 
12 
Thua KispGliat» and eo*.%roe!tcer0 annoaiaeaa tha isolation 
ana atmoture of a mw allealoia oiasataparaiaa feoia 
C,^  pagaira^ tivrin^ signiiicaat intii^tox^r aetiiri^ against 
human oarelnana of the fiasos^ar^nx* tbmf showad this basa 
to have strtictuKa a amml alcalaton h i l^r to 
nidmam in toiaban2yltatrati]raroiaoqtiinol.iaa sariaa of 
allialoias* Ha^ rnea atfal.^^ i^taitwd 
bebaerine frcm C* oagaira of J«oiaioan origin* 
In a dataiiad mtvAy of C. pagaffg^ popli and co^norleera^^ 
isolated fiayatidin and eissaapina basidas hayatin, hajratinin 
and |-babaairina» Thay earriad out sodiiKwligitid aamonia 
reduction of tha baeas and astablishad the atmctura and 
ateraochaiBistry of the fission produota frem their nsir 
and »aas apeotral studies and sirntheaea. Kayatin, hayatinin 
and hayatidin %»era identified as ^•bebeeriaa (XZah 
4Lr4»«<x«ethylbebeerine (Xtb) and (<iwM<*-a4Mitbylbebeerine 
(XZb) reepectiveXy, irtiile ciesanpine itas assignsd mtrmtvxm 
ZXd. 
4 
8riVMit«ira and ifovkifig on tli« m^ lvHsHm 
of thim jplcnt aetaeteiS pmmmnem of 
hmama iny thin l i ^ r ebr^ eiatOQvaplif • Tbef reported the 
l.soI«tioii of t^ tTM quAtecaasf allialotdit* tmnlm^mim 
CCjjHjgSO^)'*', elmmlm (^^a^aas^s^^ ^^ p&mXelm 
ICj^ HjgSO^)*, mm timir dbiorl<Sa&» on tlw l»««io of w «aa 
0tuidl«« oiasoniii* mm mm»i.gm4 ttm 
imrtial mtmas'tuem Vfm 
BiHij^ y of pm 
literature r m a i a that t»iii«p»xiRaeaoitB pil.a&ta 
hav« long haan raeogniaad w a aourca of valuable drtifa* 
GreAvtally idLth the aiflvaiieeiiiaftt of taehiiiQuae# aeiBa of tha 
alkaloida «i»ra isolated fron the |»lant helongiiHI to thia 
family which exhiMte^i inceellaiit biolo^jical jpropertiae. 
SincMeniiie froai Sifioweiiium isaSSSB^ ® itaha. at m a * haa 
heen used for nauraloia and rheumatian. Qepharanthina 
fr«ii ffi^JBfeltiltft. Hayata^^ and 8p aaaMl Bayata 
proirad to be vevy affioaeicma ia the treatment of tuhar* 
ouloaia and lapreay. Zn racsent faara jt-tuboourariae 
chloride a quaternary alkaloid from C. tawanto^m^* ^ ^ having 
profound eurariaitig properties has found extensive use in 
surgery as a nusola relaxant. Sutaaaquantly hayatin* tha 
tertiary hasa fron pareiri^ on quatarnieation as siethiodida 
exhibited profound neuromisoular bloclEing activity, ^ ^ 
0 
Kupchm ftfeiuiil*^^ hw« jPBoiiiUy fo i^iid that wntsip 
Qiaa^meffir •tkmlMf froa pos«««s«a ioa<9(e« 
cttr«ir« type ftetivi^* 
Tkm eteiusturo euggeated toy Svivaotaeva m& Khace for 
oisofeiine oMoridte appttax^ d to m Imotxemt on Mo^^iattio 
^ i^leiiiM stnietujpe piroposod for tbn bas* 
wad ratlier tiiMmpsotsaa as thia jpila»t had so iar yiaJidad 
onlir allsaioida of }Mfisjfl«etrah|pdtjeoiaoiiial.i»3l.iiie typa for 
which tlis i»r@oor«or would Ise t^ rieoiiiiMi mPh* mt^K 
•oliibla alleaioida of this pla»t were ^rnx^tem reoxataiiiad* 
22 
qnaterttaxy baeaa were laoiatad.aa roinieikataa 
from tha a i^saooa axtract of C^  pari^ igB reot«*bacl£« aftar 
eomplota axtraotlon of tartiazy baaae* tim emSm 
ceitii<^ataa wara ooiwartad to etiioridaa^^ treatmant %nt1i 
mll^r aulphata foilowid W addition of laariixii ehlorida. 
t^ atar on i t wa» foaad that Sil..400 raain (CJL* fom) could 
oonvart tha rainicltataa to ehloridasmo^ affieiantly* 
Tha Mixtitra of quatarnaKy ohioridaa waa than ehxmt^ 
tographad on oalluXoaa oolumn. In an Initial run thrka 
puKa fraotiona waxa olstainad o«tt of which only tha major 
fraction waa atudiad in dataiia. ttm mp, i r and tiar of thia 
fraction waa found to ba aiaiiar to ciaavRina chlorida 
aa caportad by Srivaatava and Khara* Zta «aaa upaotrtn 
ravaalad that tha ptaviooa aaolaoular fomula (G^ffi^^^}^ 
waa wrong and ahould ba ravisad to 
Pm mntitamA the tsetiasy hm^B isi^atea 
fffow Cf tmwmf^s^ m ]»i«l»ns]rlt«tral^a£Oiiiix|uiiK»li&« 
stmetiirs irMeh eouid mx%am onJiy hg mid&tios oi 
two Roreoel.«urifi» tfht qusntieii timn mxoa» i f 
th» pXmnt w«« hloMfmhrnrnitiflm iMiiKyltatrala^toUQqikiiiQliints 
f r o tyrosine mPK hmt «ii indolin* stimcreiixv luid 
ori«4iiat»4 froa tliiiM p«»euraorc* 
h elvm lio tlw •tnictar* of ehiorid* 
isiy Omgtmimtlvm mxp^ trimntm* Miaam aftgradatioa of 
ei«*eiftiiMi cliiorKte with v«» not •iioc«iifis£ta md tim 
«3,Haloi4 ffi«ooven»d tmoluiiigttd* Bofiavnn d«gr«datiett of 
tiMi bam* fiaaoialMid t]i» evf»t«ilitiii nuifctiiiMi, ttw fioftaann 
gmmetion enrriad out opto two mtrng^ e, Imt i t faiied 
to Qiv« « aitroQan tgm^ oonpound* Btoating of eiaaoiftitw 
ehlorida with potasaim hydsoKida i& «thyl«iia glycol yiaidod 
an optically meUim mthim (V) wliich could aot be cxya* 
talliaod. It waa found jmxm on tie and was eharaetariaad 
aa tha nathiodida (VI). Hith a viaw to gat ttia nitrogae 
fvaa eompound the nathiodida of tha hma* olitaintd irm 
tha firat ataga Hofinann dagradation of oiaaasina ehlorida 
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sYil>Jeet«a to tlM Mcoaa stagt degritdettoii ixst twatino 
with p&tmmBivm h^^rosLi&m in mtftiglmm glycol tAiieh £t)ifnifilie6 
•ti amorphous aitrogenoiui liawi CVZX}* Tim m •p»otrum «tiomid 
ia>sosptio» «t X nax (EtOR)« 310 m •viQgestiiis tlie «ict«fi«ion 
of eonJ«ig«tion» ffw o e a p o i m d olntiiiiMMS wm o p t i e a i l s r 
inftotiiro iti^oating tliat tiso Maond l»ofitt«mi aogradfttlon 
resulted in the deatnaetion o£ asyiiisetxie oeatre* 
llMe iofpm of a«9r«6Qtio» thus saggeitea that nitrogan 
in tMe ea&poimd Im m pert of t%ro rings iRsteed of one mia& 
tiwcefore i t wee »ot fioesibXe to mmwm i t by double liofmeiifi 
degredetioa. Tbeee eacperiioeiits time provided the f irst olue 
tbet oissemine oliloride possessed m tetrahydroberberiiM 
stmeture* 
Xts m spaotm !ied>N^ sieae (Etoe)« 2 i a » 235 end 2 8 S a a 
Clog ^ 4»Sl» 4*10 end 3.94 respectively) ehereoteristio 
of protoberberiiMi eIkaloids« idiioh shifted to 218# 3 3 and 
302 m (log ^ 4*S2, 4.1$ aad 4.04 respectively} in alkali 
suggeeting the presence of phenolic grouping. The i r 
spsctrm 3509 cn"^ (jplienolie oa) confiaoed this finding. 
fhe nmr spaetrum showed two einglets at i*ia and 6«24 T 
each for three protons and Wmmm were intarpreted for two 
siethoKyl groups while a singlet for three protons at 4*75 ^ 
s 
could im «i£pl.aiiMa £or mistmrnm tbm a^smal clnaiisal ahiffc 
of Doth iMtfeoiQrl- groups iafiieatcd tiM abMiiec of any 
d(ishl«i€iiiig thiu suggesting a rigid ttcoetiarv* 8ignal.« 
for six protons w m obtainsd in the rsgion 6.40 to 7.007' 
wMeli eouia tm secountsd for the ptesezies of at least 
three Btethyieiie groups* k hroad signal, for three protons 
(one loethylene and one siethine) appealed at $*4S « 
four aromatic protons signals ^peered hetweea 3«oa to 
two of i^eh as toi^&lLet Hs) due to ortho coupling of 
two aranatie hydrogens* a pattern i^ieh is inconsistent 
for the stcuct^ire XV. 
Mi this data strongly pointed out oisaanine chlorida 
to be dihipdrosydiiMthoaqfherMniuiB loethehioride and the alkaloid 
could thus he assigned structare (VXI2) on biogenetic 
considerations* This stsueture recMiived further support bsp 
a etudy of its mass spectrum* The fragnentatton of cissanine 
ch lor i c under electron iu^ct proceeded auiinly in tiro ire^s« 
h peek et m/* 341 correeponded to the ion j| 
could originate as a result of expulsion of SCI via Hofnann 
elisiination* Alternatiirsly* the expulsion of CH^ Cl Us/m 50# 
I0(m» afforded the ion ^ (at/e 327, 47%) which 
through retro-Ciels-Mders reaction* a charactarietie 
fragnentation pattern for protoberberine structure, gave 
ions £ at m/m 177 C79&) and A, m/m 180 (47ft) • ^ ion fi 
HjCQ 
H( 
0 CI 
r ©V'^ "^  
" • ' . I i O O ,CH3 
OH 
O C H 3 
H3C< 
HO N 
OH 
Ca) m/e 341 ( i ) m/e 327 
HO OCH, 
(e) m/e 177+H-
- H 
m/e (78 <"/« ISO 
H 3 C O 
HO 1 m/c I3S m/c 149 
( £ ) m/e 176 
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Sdeleva np a to «iv« the ion mt in/o 1,78 (ffmM 
foiioM«a bf ^ i^araite* of the £raQSKiiit t. 27%) 
tl^ rottgh ftroBtatiztttion* Zoat at m/m iSS (aiS*39C) cied «t 
m/« <30«69l| eouid l»e meeomtKtii toK hf ^ lm» of €Hg 
and n from th» ion ^ iwspnetivelf* 
h cosipftrisOB (iii|»« loljw^ isp, rotation. tlo# wr and i r i 
of eiaemiiiia ehiorida witli a caeeiatly iaolatad coapound 
«srelaitoliRe oMorida froii Steaphant^  tatganaea^^ atsowad 
tham to %Mi idatitical.* 
i iv 
sua ttpuntitm mm on a Vmtl9Xk h 6QP letstrnMint 
•» •» ititertial. •tandas^. cxsci^ ira« ia««a aa tlw 
•oiv*at isiii«s0 13/ttmgmim stetva. 91ie are givmn in 
qCmo^m* t9m»» Mgmetjtm mm iSoimi on Bitaohi mass 
sjpft<3tr6ra«tttr fittsd wtth « Aicoet Mmt • f t m * IR 
•p«etr« mx9 on 337 grating Bpmctt^ 
p % o t t m » t m s : m t i v « i M i e t r « o t i P f e r l c i t i - B l u M i r 2 0 3 
•peetc«i|3liotci!Mit«r. 
Ml aolvwntii mm <bri«d mmg anlisrilrous aoaitim su3L|^ at« 
or taagiMaiiBi soJlpihaitft l»fO£« oonceintratiOB. 
tbm air roots (of iCMliair origin) mm eomsmtt 
pcnOmmArn tbm jtoot povdor leg) cwpeataiSJly pereolatad 
irith 3% mim&m tmetmjtie aoitf* Ttm caad»imd {wrcolatoa 
(40 I) mm coneonferated imdar je«diic«d pm»Bum baiow 50^ 
to • volmm (SOO nl ) , 1?ht solid d«po«it«d at tha 
botton on Icaapiag tha eoneantratad axtract in tbm 
9arator for two daya vaa filtacad off* fhm filtrata aftar 
dafattiog with patrolaum atliar waa eoneantratad uodiar 
radvicad praaavum to a thiai ayrtip* tbm syrup waa dilutad 
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witli watvr to on* l i t f « mwtA fiitaircd to remoir« ths £««inmi» 
Bvmtmfstmm tbat ••pauraM out on ksc^iiia t ^ mtimmm mutx&et 
for 6 hr. thm el«*r •olution mad* tUMmlim la^ graauai 
^ i t i o ! » of floSLM mMim I}i0iirl30i»it« WIISB « diH^ eoloitrtd 
pmeipXt^m mprnw^ trnd out eontAining tih* bftsos* tim 
m\ip»«mtmt was aseented o££ th« ptf«eipit(ito 
tmmt«A with eoitio «eid (SOO hmmmm Into 
solution Xomrinf • irtfti^e of noiwbisie Imptritioii* tlw 
noiaio s^tstion a«c«iit«d mxsA mqmin tmrnittmA witli 
•odium bioarl90B»t« and this jproeoes of aiternatft msi^hmm 
tfwatiMnt was until ttia finai baaifioation ifiaiaad 
a li^ht ania» colmtm^ ppttei|»itata of ^ total tartiax:^ 
baaaa. 
Tha total baaio flltrata wm aoidifia4 i«itti ailuta 
l^roohlorio acid t i l l tita pB of tha solution was 2, 
than quatamacsr allraloida waca fcaoipitatea aa lainicdcataa 
hf adding a aaturatad solution of •nroonittm ceini«dcata 
(40 9>« It waa laft o«^amight« flltarad and waaliad 
thoroughly with wa^r. M |i«aelpitat« (30 g) «ras 
diasolvea in aeatona (SOO nl) and filterad rajaoting 
tha aeatona insolubla fraetiona. Yha acatona solubla 
fraction waa concantratad (18 g I and parcolatad throagli 
a nautral alimina eolmn with acatona. 
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li«thi3A I* tim ttoitotsci solution of hmm 
fiiilt^mtma C300 Allutm^ «flth water (70 ml) mn& 
mxm^ to 40^* h hot eoltatlcai of «ilv«r sia^ato (6»?a g} 
Wfte addeS dropirieo to ttio «tijri«<!l t>«8« rainic^mt* nolutioii 
during the eourwo of 4 tir toXlomA hy •SAition of mn 
€tqu«oiie ftoltttion of bariisn ch lor i c i&*22 gK Xt wtm 
than eXlowsa to ataDd ov«r-f>iQlit« fiitarod and tlw olaar 
filtrata on evaporation fismiahad the mixture of quatarnarr 
allcaioida aa ohloridaa* Hsrthar purification vmm aehiavad 
lay paaaing through a coluna of aeid waahad aliKiina in 
nathaiiol (yiaid* 9*93 
Math^ lJ^ t HM enida haaa rainiclcata (after paaaing through 
an alumina ooliein) (20 g| %raa diaaol'^ad in a niactura of 
mthyX aloohoJL«>wat«r (7St2S} and tha aolution waa paasad 
through Xll»400 raaia fraahly raganaratad in tha CJ.* fona 
(SOO g) • tiution «aa done with 45% ethanoi^watar* 'Xlim 
total aluata on concentration fumiahad tha quaternary 
ohloridaa. 
Vha paper ehraaatography (Whatman Ho.l) of crude 
mixture of chloride gave tha beat raaolution in the eolvent 
ayataai* ethyl nietlqrl ketone^ather (Stl) aaturatad with i% HCl 
before epotting the crude liixture of chloridea. *ha adxture 
of haae chloridea (10 g) waa ohronatographed ever a colmn 
1 s>, 
of cwlJlttlQM poiffter <Jl kg), ftw eolimn wae slutttdi w i^ 
Mtliyi k«toiM-.«tli«r (Ssi)# «atur«t«d with 1% m u 
200 rraetione ef iOO ml mmeh (Ttibl« I) IMIS« 
thm coiimn was soiiitorea paper ohrciaatooraiiltf • 
^ I f j A 
Fraetioa m. 1 Elisaat •"'1 ' 1 Bimt&^m 
i-IO StIgrX fiMitlwl 1e«ton«-
•ther (5il) saturataa 
wltti %% BCl. 
N — 
17-18 41 ^fiXtllM 
19.2S W aixtgl* spot 
36.38 It mntvuern 
39-80 w siagla «p0t 
81^90 M MiKtUTO 
91-120 n Singla spol^  
121-136 «i mxtaxm 
137-140 <• Singl* apot 
141-160 « 
iMigativa 
161-200 M«thu)ol HixtiSKa 
1 4 ' 
Fractions S9-2S on eoncttntrtttioR fomishtd iQ»!ii«iidiMi 
eM^ias mm en mojpgiiem noXM* nurtlMr parifie&tion warn 
att«mptma y.lft.. its picirat«« but a piixvr psoduct could mt he 
ohtalma for eh«raet»rizatioii purpose** 
Mmnimimim elilori^ <S0 tig) dissolved in vmtmr 
treated with « flatiirat«d «oliitio» of potsssium iodide* 
fli* prscipitated i o d i ^ on e^stailisstiOD from etl^i lastli] !^ 
Icstom-lMiciJMi sffordsd « laioiroozystalliiae brown powdtor* 
rap 138®, • 24®, X (8t€®>, aX4^  230 ©nd ail IHS 
(log 6 4*56, 4.91 snd rsopsetivel^r)• 
rr«etion« 39*80 on concentration • ^rayiati Whita 
raaidua i^ieli on crystalliaation from sethanol^atliar 
fumiahad eiaamine chlorida as ytiita naadlas, mp 21S»20®i 
(Ifaoe)f Wf \ umt (BtO»), 313, 23S and 28$ MB 
Clog e 4.S1, 4.10 and 3«94 raspaetiiral|r)? X w (BitOB t IK 
mm)» 218, 253, 302 tm (log 6 4.52, 4*19 and 4.04 rsspac* 
tivaly)f i r , 3909 cn*^ (pfhanolio Oi!)r nar (D^^), 6*79 
(a, 3, 9.24 (s, 3, ar-oqi3}, 9*18 (a, 3, ar^OCgj), 
9.40>7.00 (tt, 9, Mathylana g) , 9.49 (a, 3, oathylana 4 
anthina g), 3.02»3.19 («, 4, ar-g)« 
Anal. Foundi C, 93.90i 8, 9.321 », 3.98. 
C^ j^^ HO^Cl raguiraai C, 93.97| I!, 9«39f 3.709&. 
giaiF^i^, Aft^Mf« 
Cts«icaiae chlor ic (100 wg} dissolved in watsr wmm 
tr«Qt@d with m aattirated solution of po^aseiDm iodid»« 
The p»}cipitated iodids wm unetlKMiol* 
«tl^l acwtat* in eolottrl«ae »««dl«»# mp 
aosl. foandi i9.79f K 4.94f 3* 10* 
ijequiw®! C, Sl.lTf H. 8a i » 
To an w|iiii(»is solution of cisssmiaQ chlorite CSO 
w«8 adted • saturateid solution of sodim picrsts. Ths 
yolloirish brown pmeipit&tm w«8 oeystsllissd from acstono* 
hexans in nesdles* isp 157^ * 
Anal, roundi C* 5S,11> H, 4»Sdf H, 
C J ^ ^ J ^ H O ^ . C ^ H J I J J O Y R A Q U I M C C , H , 4 . 5 6 F U , 9 . 8 2 * . 
Hofroann dagradafeion of. ciasiiffitntt cMogida. 
To a soluti<m of oiseamins cblorida (100 mql in «tli|ri«na 
glycol (0.7 tol) ana watar (0.4 ei1)» powdarad potaasitm 
hydroxida MO mq} was addad and tha raaotion aixture was 
haatad at IdO*^  for 1 lir. Zt was eoolad and aeidifiad with 
diluta tisr^roebloric acid* followad by basifieation with 
anttonia. Tha basic solution m^m axtraotad with atha». 
ohlorofom {li3> and tha rasidua from tha organic axtraet 
aftar pm&»ing through an altMins oolfnan gmrm tha aaorpfeofis 
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«oUa 0rh • +240® |lieOH>y ixleratci mp iOSf 
Th» mthiorndm (VZ) was olstaliMa tof vMing mmthyl 
loeiOa to a iBitthMiolic •olution o£ tli« 
igMet) exyati^liaea firent inoprofwnol* mp 
jtfiai. FcMinait C, 5a. i l l U, S«30i 3,01. 
iZQUBSSSB* 
VX (iOO ng) in «tliyl,«iio ^yeol U«5 mil 
end w«t«r (Q«S mi} wmm wl,«li poMsivm 
l^ draxSdm (400 mg) and tim r««etiofa nixtiiM was tiestetf 
for 4 hr» i t was eoois^i sod sftsr •eiaifieatlon with 
aiiuts sxtractsd with atluir* IThe aqmmt 
fraetioR was basifiad with mmtmlm an& axtractaA witSi 
ebioirefonft. Vha eiiiocofoxa iayar was washad with watar# 
driad ai^ aoiveat camo^ ad to *£ford an anoxphons zaaidua 
(yiaid 2(m), $SSf (oC)^ ^ m 0 (tfaOH}« 
jmal, rotttidi C, 70«88i n, 7.04i »» 3«94. 
caquisasi C, 70«SS| H, f^lQt 
fraeUona 9i*i20 waea found alniiar to paxairitie ehioridsi 
aa daaoribad in tba iitaratxura,^^ It was purifiad throu^ 
i t s pierata. ff^, tnr X naac (BtOR}« 2i3^ 235, 275 and 
305 tm (iog 6 4.S3* 4.ait 4*ii and 3.97 caspaeUvaiyK As wasy 
ffsali anoont of tba coaipound was Obtainad, fusthar wosk to 
cYiaraotarisa tha aikaioid could not ba undartciten. 
1 7 
u 
u lEirtilcttr ZmSiaii Maaieinmi Plmntm* 
( M SdltlonK m^abaa (1933) * 
*Siiaigeiieus dnm* of Ina4«*« B^ €tmA Ed** 6 
Bmm» caleutt** SiidUl« i m d K 
A. mgg^ln, MSi*, M» (18491 • 
B.JI. J^. 192 
S« I), i^fi, 106 CiSil). 
2QS4 (S896}« . 
7* R, BMln, nlHii** 203. 
il895>| M. aa Arch. Phiim,. 23^ 660 (ItSTT). 
8« Spath. X^ifliA, «ad y. Xiiia«c9(« l l* 1698 (1928)< 
9. »* Xiao, if^  Cham. 8<KS,. 1»81 (1938}I 1276 (1936) t 1481 
(1937); 1187 (1939737 (1940)• 
10. Spvtn «Ba y* lt«l£f«*r» Si£*« fiL SS (1934). 
11. s . ttMttaehttrii. Sham, aed lt«ti.l»iar« giufisi* 
InSailUBEl.' l&lf 363 (19S6)i 8« Bhattaaiarji* A^C.Rciy. 
ana J.Sei. taflurt .^ jjy^ 428 (1962). 
12. Kupehan* ft. KidMta, S. yiyita. S. X6l>aeraahi» 
J.H. Block* ana B.A. y«lang» J. juaar. Chaa. aoo.. fig^ 
4212 (1966). 
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13* Bsfmm, Her^st* and Himswe, 
14. A.K. Bhatnaoar «nA 8*F«Popli« Inaian Chww.. lOa 
8* S.l^.lPopli* and 
iMj^ssuumrn*' U^ ixw). 
15, m& a^H.sriimstacira^ Sbia*-SlEs» ^ 
as* a . KoMo* 8. ana £la3t«iliiui« mirnem^  
' ajmsD'StoeW, Sll Ci92i). 
17. B* Ronao ana x . ^imatatz, 
334 (11I3SK 
Ronao and H* Yoiita* 
S42 (1939)« 
0* mstarataiDRir m& fislsmeiL* 3l» (194$ K 
30* G,t{«Pradliati and ^ h ^ ^iit* ghamacodftm,. 
m cm9)« 
31* A.M. Kupehaii# K. Yeleoyaiia^  and J«X*«Baal# ^^  
il^lggt gftlt Mm* iSt* 737 C1960K 
23. a.if.Pmwmm, mit il^49U 
33. Jf. Kapfhwwiar and ElaeliofC* aAJtetiStLUSblffi*# 
183 (1930). 
34. M* Yoiita* M* K o ^ a and steng-lftihlii* 5aJS!Sea*J8SS« 
aSBSB^  3l« U947)r Qn&USbtitiK** (1967). 
X a» gratafttX to Vrof. N* tOBoita for • supply 
of eyelanolina etilorlda. 
M^ M^f pw iwffiw^ K ^ m n ^mm* 
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MUyi i * 
M^ravtt koaniaiA sp^ogm (romiXy »iitaeea«) initm • 
Xfttnim* English » Xnaiwi etirry pilaiat) ip a saall 
tje«« girawiiig a^uatSaistiir ^^ KOIOkop* W* Ohats trm 
to Vreyoncoee* Madvaui and Baiigai* 
MaaSfiiasLJBSfta* 
ta« Igdaniqii haa b««ii uaea in indli9eiioii8 sfmUm e£ 
Bmaieina^ ainea lotig. tbm root-lmrk has baas uaali a« 
stimiiiant, appliadl oraily to eisxe aruptiona and bit»» o£ 
poiaotiotta ADlmala* fha root ia a mild ptargativa and in 
L^ kbticjEmr (Smmml tlia jtiiea of the coot ia K«poxi;Qd to 
ailaviata pain aaaoeiatad witti Icidnay diaojcdara* ftia lmmm» 
mm eonaidajrad to hmm aieasatxie and aaialsaaie affaota* 
Thaaa Mxm alao raportad to oure pilas* al iaj tiaat of tiia 
body« af£aetiva in blood diaoidar and in laucodaiiM* In 
smith India thaaa aica laaad aa flavouring aganta in food. 
RfYifK...9t IHIfit. chfmjyal 
tha laavaa of M, yialdad an aasanUal oi l ,^ 
ifhich waa found to contain oC-pinana» l^earirophsrllana and 
•abinaaa. On rainvaatigation of tha plant, Outt^ obtainad 
froB tha ata«a diatillata of tha lamraa tha aaaanUal oii« 
which had oC-phallandrana* dipantaaa. ^of.tarpiato].. 
isoc«firoi«, emSlmm* eaainol* iaurie acid* palmitic aeid 
6aS an unidanUfiad raaidua twaidaa tiha eonat^tuanta 
saportad aarliar* Cliri aiad eowerlcara^ datacted tha 
pfOGanca of fvaa •nieo aeida in tlia laavaa* 
^ ^ usa o£ atMwbarlc in nwdiaina pxwnptad a dataiiad 
itwaatigation M thia plant* CtialuralKur^  SSldtiL*® i964 
eapoxrtafi ttia iaolatioii of Qicinlitbiiia tlia £i«»t earlwaola 
ailiaXoid iHiowii to oeemr in natuca. Sixbaaqtiafitly* anotliar 
earbaeole allcaioia mttrv^aaiaa^ ma iaolatad feom tlia a«RMi 
aourea and idantifiad aa l«tiiat1iooQr«3»fQsii^ IeairiiaKOia (Xa). 
In tlia ootursa of at«idiaa of tlia eastMiaoia ailcaioida of tha 
f anily Rutacaaa it' iiaa olwaxvad tliat poaition 3 or i of tha 
oarbasoia niielaiia« tlsa »oat aotiva eantjre for alaetropiiiiie 
attaok* ia aJlwafe oecuj^ad tiy iMt^I or fopsyl fonetioaa* 
flia lattar eould Iba ooasidarad an <»iidatiira variant of tlia 
C*lla 9roup« which on further oaeidation c»oid giva riaa to a 
oar1»ox|riic aeid» Vhia lad Ctiowdhisxy and Chailcri^ borty^  to 
iaetata mdcoaie acid (Xb) frcn the aie<^iio antract of tha 
ata».bark of If, K9ffP4fli4« 
Oiriniiid»ina« tha main conatituant of tha atan»baric of 
M> koaniail, waa ahown to h«ra a pyraaoeactoaaoia aliaXatmi* 
a 
chakraborty and eo-iioxkara initially propoaad atruetura XXa 
for Cha haaa i^ch waa latar found to ba incorract* and 
raviaad to XZb on tha baaia of ^otroacopie, dagradativa 
a : 
b : 
R, Ra 
OCH3 CHO 
OCH3 COOH 
R| R2 R3 
a : H CH3 H 
b : CH3 H H 
C : CHO H H 
d : CH3 OH H 
e : CH3 OCH3 H 
f : CH3 OCH3 OH 
9 : CH3 OCH3 OCH3 
Rj R3 
CH3 H H 
b : H CH3 H 
C : CHa H OH 
d : CH3 H OCH3 
,'OH 
•Hi syist^tic tftisdii*** Siftter ob other |^ r«ti0caxli«20l.«» 
wm iiiolatea frai this |»3.«fit ^teh inelnd* morir^ yacifit 
iUe)^ icovtiiiiiMiw lecwDigicim (llflK^^ 
{^nstiitivii mxiA emtoi^ gB^^ £artli»ir i«ol«it«d isitcaoXie 
p^ranoearbasol« allealoias* leowaim (Zia} «na kmnlgtm 
(ZZf)# fffcn tiMi 9mm tim- of «1,1 tlwia* 
•Kcwpt 1coa»i9i»i and itoeeigioin* has 
bean eonfisaaa ^ alagaiit aifiitlMiaas* 
Maltaiiijabliit (SXXah^^ ttia f i rs t |^ rasiocai:l>asoa,« 
mXkmXott «ciiitainiiig a C^^ iiioiidt#rp«iM unit* iraa iaolatad 
from tha atm l^sarlc of n.ltoa»icii« Later# this plant wmm 
fouaS to ha a rich aoiiiDCNi of turpanoidi carhaKoJUi hasaa. 
HahanimbieiBa (ZXXh}^ *^^ ^ ooeura ia tha laavaa and i«a« 
el»tainad by fraeticmation of tha aiothar Jliquore 3.aft 
aftar ra«ovai of aahaniahina. tfiOiaiiitie (ZXZel^' ia tha 
pSui&olio baaa iaolatad from tha minor alkaloida of 
Mf. koaniqii laavaa* Zta atcuctora waa siainlf altieidatad 
hsr apaetral enalyaaa* Contiimad imaatigatlona on tha 
plant yialded ottiar tarpenoid oarhaxolaa* «ahaniiiihiniQa 
(ZV)/^ oyeloet^aniiRbiiM hlc^elomahanimhina 
hieyolcnahattimhieina (VZb)^ ^ and mahaniBthidina (vxzK^^ 
Xn viav of tha atrilcinQ nadioinal propartiaa of tha 
plant and tha raaamhlanea of pyranooarhasola baaaa of 
,CH3 
•iJ' 
yh 
Ym 
Ri R2 
CI 
b : H 
a : H3 H 
C H , 
H OH 
'C5H,, 
IX 
OH 
-S l^l 
O O C H 3 
U 
Mm lco«niqii to ttu» eann^is eoii8titi]«iit8« eanncil»iohrc»ia«iiii 
(VXXXh^^ /^^^trn^AhgAeoammhiml aai cannsbi. 
egelol ix),^® m ^ hvoA miS eoronsreifii £stm 
Aerotwrchia l^iiigi on tise a^ Hftr* m eompemhrnm^ vm 
iifoi% OH the inoliitioiir stmotiic* dct^minntioii* 
sne biosynthoiils OR tlssse alkeaoMo tiM iN i^d vmi!^ jrtai)t«n 
In thlc laborctoir* 
45 
kcwittiQii to tlM elutinaMe eomtitiHiiits* eannatoiohrcwaiiiiMi 
(vxxxh^^ mna ctmm^i^ 
cyelt l^ ^m hand hdS metotsi^m (xi)^®'^^ firm 
J i^rotwcliia .hmm!ti:. Scbott. on othtr* m empcvlsdinaiv* 
notlc OB the isolation, stnictiic* syi^litMs 
mm hio»fnth»itiB o» tlieae aikaloiSs liss basa una^rtdkan 
this labox>«t9£f • 
2 2 
o 
Maiuixiin** j^ia^as^ '^ a -a iu® 
is the jphenoXiG h m Ibg^  Hiuraslii^ ttii iSsM*^^ 
the miftcir clleaioiae of It* JcQewioAi i««v»e. Its atjraetym 
wae eltteiaeted inalfil^ tuf epecstral anelyeee* The appocurenee 
of tluwe hi^h f ie l^ tMttl^ ]. eiagletii in tlie mm epeetieiiii o£ 
m^Bitw iadicftted the preeettce of e menoteepeae unit •• 
the iNurt of e pjrraii iring* Further eppeareace of Cg proton 
quartet at t«44 q* » 2 d m h C^ q proton AouMet at 
3*24 ^ {S m % Heh C^  s r^oton e&nolet at 2»S2 T end C^  
proton doablet at 2.86 Y (J « 8 Bs> eugoeate i^ that aahasitte 
ie a mehanisibiiie derivative end could be aeeigned structure 
llXc* Alternative etruoture.auoh ae KXX in i ^ c ^ the hydrcic^ 
^roup oeeupiee position 6 could not be excluded by i^as'ftio^ 
neasurenente alone* Therefore the esrnthesis of viyrious 
isoner* of alanine was underteken* 
2 4 
KXS eoixld CMilr tott Iiyiitl)0«i9«a «t«r«iiiQ tmam 
{mtxtrn} which on eon^nsotioa 
with eitraX In pmmmmm of p^ri^iins wm «»cp«i3ted 
tii« prodUGt* JCVXXXa w«» |xrep»£«d in M^ral etejps 
hf foliowing th« of Kuureiil. sSbjtit.*^ co»d«iseft« 
Ulofi of a-mitbaoiSriodeibanscM tXZtt} 4*»wtliai^»3«aQ«tliyl* 
6«iiitirobroiiiot»ns«ii» (EX^ ) undi«r ^SXh&mtm oaaAltiotm fur»i»lMid 
eyelimmA boliiag with triiitl^l l^ oit 16 br 
to a eiixtuce of moA 
ffi«tli3rieer}»WBOi«s and and 
iBathjrioaetoaeol^ ia i^ch mem aeparatad br eoluon 
chsoamtograplqf ovar aiiioa<»gaX* tlM daairad jprodttct 2* 6* 
dimathoK^r-S-Biatl^ iearbasoIa (3£<fXXa} was dbtainad in $09S 
ylrnl&m fitaMtl3sriatio» of Ic^ XXa with Iq^dbraaio-aeatie acid 
fismiahad 2«6-dil^voBqf-2««iathyIoai:l»a%ola (mztXrn)^ h puvar 
product could ba <d3taiiiad hy haatlng K z^Xa with pyridina 
hydrochiorida* 
finally, eoBdanaation of phenod (KVXXZa) with eitral 
in tha prasanea of pyridini, followad hy ooluas ohrooato^ 
orapby of tha xaaetion nUlxtiica on floiriail affordad 
in tOK yiald. 
9ha Mkaaa apaatrun of XXX ahowad tha molaeular ion paaiic 
at m/m 247 • Vlia Jbaaa paak appaarad at m/m 246 which corcaaponda 
H^CO. CH3 
OCH, 
22: 
A 
b 
"I "2 
OCH3 H 
H OCH3 
R| R2 
a •  OCH3 H 
b •  H OCH, 
X V I I I 
CH, 
OH 
a : 
b : 
Ri 
OH 
H 
R2 
H 
OH 
50 
to tiM ion (XIX) fotiMd W loss o£ six cartoon unit iwam 
th« t«ffp«noid 8ia« ehein* Other prominent peaks appeared 
at m/m 332 and 304« 
H 
X I X 
mm spsctmm of XXX showid a high fiald 3B singlat 
at d«84 T ifhiOh was assignad to a tortiary oKygenatsd ntathyX 
\ 
group* ^ i s aXso indicated that ths eondsnsaticm of citral 
with WXXXa rasultad in the foxaation of a pyran ring, 
M>saaoa of signal at 3*40 ^ assignsd to l - l of aiVXXXa 
eonfimsd tha angular fusion of ths ehronana ring to tha i 
apposition of ths carbaxola nuelaus* Tha two matiqris 
of isopropylidins group appsstrsd as singiats at and 
6*62 T indicaUng that ths sids ohain was intact and i t 
did not participate in furthsr cycljCxation to foM 
pantacyclie or haxacyclic structurss such as found in 
eyclo^ and bicycXosiahanimbina* Ths mnat i c natlqri sppsarad 
as singXat at 7*94 • h muXtipIat at S«OS was assignad 
/ 
to 3*-^ whiXa 1- and 2-^ of tha pyran ring showsd up as 
«fe 3*aa (J » io «»ft 4«9a r » to i ^ ) 
t««iMietiirei7* In tlw •roiititle vw i^cm of t^ bt spuetnwi 
« i m f&nia tif igict at 3«54 m ^ €mhlm% mt 3*tS r 
« a as ) vttsit tigiii^iitd to M priitiMui 
of ttii ottirlfromolt ritsQ mtsBi 
of^ t.^  couplliig of i^«titi8i»i0lMi4 (ieeifoaiia XII froa 
n^aiiiiM (IXXo) !,» t ^ •• • 
At Y « i »s| Wfis tlinc sii^ gftstAa tli»t tlw 
l i^ro^l in sMliwiiM dm9 isot oeetipr ^ posltioii •• otioiiti 
iti ztzm oeeiimao* of « mmstmt at* 3*34 Y 
m& douM«t 2.90 T # » 8 ael c^aotar i c t i o 
for atsaetsc* %xx vlfto tfeisasit in t ^ aor tm^otum 
of Mi^ ftniiMi* Viisallir* owparisim of i r tl.o oonfiiiwa 
tliat %tt wm 4litmmnt £tm BuOiMsifW* 
lehu of (sxzo) wm tiMn 
flM miMatm 
maSmmmtlon of 4«1»s«ia^3-nttro«itisoi« vitl^ S»io&o»3» 
iiMitlsc3(ii3rto].ii«si« ( 3 Q I I ) f c o r a i s M 
aitrOHijiilioiqrl mxzl* i ^ t i wm tsfcXtm^ hf coflminf rnim 
trMf^X to • nix^ro of 
iMt^ru mnA a^ti^icMTimsoio* imztx «tia 
and (KKXV Otbl* 
flMiso mm •optratod bgr wUvmn ehconatogrofSir ailto*-
ami tha ^oaieaa pcodnet 2,7»diiaatliesKF*3««wtliar3loacl»asola 
imiffht was ototaiiMd to 4S)( yiald* 30cm eo«a4 aiao 
H3CO' 
Br 
NO- u : OCH, 
JZl 
^ : CH3 
b: H 
C2H5 R, 
iJUII 
H 
CH, 
a 
b 
xm: 
R2 
CH3 H 
H CH, 
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<i£f«etlv«ly hm ••p«rat«d hf fraetlons], 
frcan teaseiit* 
Owsstliylatiofi of 
ifil^ hy(l£«a»reiiiie»ae«tie ^ i d did not fomisti th» 
^ n o l (sactra) prasisasbly. due to thm poor solubility of 
30£XVb ia the c«80ti0fi oiixtiive* irjraaisBeiit with eoii«w&tr«%ed 
•tti^urie acid c««ulted ix) tht foanation of polymario 
natacials Bommr* beatingi with aiKoaaa of p^fridina 
hydxtMslslorida at alavatad taapacatuxe Moothly comrerted 
mmh to 
riiiaiXy« eondanaation of KKVa with eitrai in praaancM 
of pyridina foliowad by eoioms c/hrofiiato^raj^ over fioi^aii 
nam a, oattfMHtiid which waa initially thou^it to ha tha 
daairad produot on tha baaia of tlc« maaa 347) a&d m 
data« Tha uv apaetrom ahowad X (Start} at 233* 296 
and 328 rm (log ^ 4*82, 4*46 and 4.08 raopaeUvaly) a 
pattarn aiiggaativa of mahaniatoina ehrcmojphora* 
Bowavar* Cha mr apaetmn waa not in agraaraant with 
tha atruetura of naahanina* Tha thraa hiffh fiaid ainglata 
at 8.67« 8.62 and 8«4S T' iMca intarpcatad for a tartiary 
«ocy9»nat«d nathyl and iaopropylidana grotipiagr reapaetivaly* 
Tha aroiatie Mathyl ainglat appaarad at 7.72 7 • Tha 
AUltiplat at 4.94 T waa aaaigaad to tha Olafinio proton 
whila tha two doiiblata at 3*1S (J » 10 8e) and 
8 
4*37 ^ (J w 10 Be) to oMinlc protons and Shg of 
%h» fjfran xing mppmmic&m^  o£ a h i ^ 
£i«].d doublet at 3.4$ 7" in tlM arcmatie ragion o£ tha 
apaeteum eoiiXd isa aaai^ niKl to tiMi proton adjacant to t^m 
atbar wMeh ia iK»t likalj^ to )>a praaant in atmotura 
SXXe« l^ ha loir fiald doiibiat at 2.40 7" two ainglata 
at 2*43 and 3 •13 Y aaaigntd to and iCH| raas>aetirQiy, 
mtm aieo alMiant in tha epaetrmn of lei^ aniBe* On tba baaia 
of aliovo data i t waa oonoltidad that eondenaation did not 
proeaaa in tha daaired diraetion so aa to iiumish XXIei 
inetaad* ttw iacasario eenpound ^•^-hydrosQ^alianitalaieina 
(XKVX} waa obtainad. 
An Qitamativa ronta- for tha i^nthaaia of mahanina 
ita mithfi athar vaa tharafora attamptad. «aaetion 
of XWa with dimthyl anXphata or Matl^l iodida in acatona/ 
potaaaivn ocxtoonata alv«^a raaiKltad in formation of a 
aixtiira of Konaoitthsrl athara (XXVl>*e} and tha diaathojQr-
carbazola (xxzv b). irha problem of aalaotiva liathrlation 
wkm finally aolvad tsy atodring tha raaoti^a of xxva with 
diasomaO^hane i ^ n 2»h3^Qxy-7*4Bathoiiy-3-i»atl^lcarbaeola 
(X3£Vo) waa obtainad aa tha major product, o^eve* on heating 
with eitral in praaanca of pyridina undar noxoial conditional 
folloiwd by ooluan crhronatograpliy ovar f loriail fumiahad 
^.o.4Mtl:yliiahanini (XXXd) in 1S% yiald, fha molaeolar wai^t 
55 
Wfts eofi^ iiaMid hf •pto«raioetffie dttexmincttion stioiriag 
• inol«ett2.«r ioti pi^li at m/m 361,• th* uv mpbettm otKsiwa 
X iB«x (Stoei at a43« 294 and 341 am ilOQ e 4*62, 4«S3 
and 1*89 x^epeetiTely) • Zn the Mgh timl& region of th« 
mur «pectr«B tbe tsfftiaiy tsoii^tiatad HMtliQfl^  i80jpir0S9ylid#iie 
arcMDatie «p|M»aii«d MI singlet at 3«64# 
8*44 and nf xwBpeotiir®!^ , while tlm acosiatie 
!!i«thQ9£ya. aj^ pearad at Y • ^ ^ aignale at 4*96 (m), 
4.a7t d Ci7 » 10 eel and T» ^ ^ 10 HsI ^m ae&ignad 
to tha oI«£inie i^ rotona at i^apaetival^r* 
In tha araiatie ragioii tha i|uartat at 3*29 Y f^M aaai^ nad 
to which ahoiMd ortho and f8a.t» eoaj^inga with end 
lO-'U raapectival^r* fha aignal at 3*09 f appaarii^ aa 
doisblat waa aaa to lO^g %4iila a low fiald doublat at 2«24 r 
vaa aaaignad to oaa of tha daahialdad ptxotons o£ tha 
oaxbatola ayatam. Tha other daahialdad proton. 
appaared mm aicglat at 2.44 T • 
Tha idantitsr of |U«0-4iiath3rl»«hanina «ra« eonfinaad by 
ondaprtaaad isixad np datasnination, tie, w» ir« nor and 
naaa with tha authentic material, prepared toy taath^latioo 
of mahaniea* 
Synthaaie of anotlwr iaonarie earhasole via. 
10k.|^ drox3ptK a^niiBhina which mi^t in futtire ttirn oat to be 
a natural prodtset waa alao attenpted. AoeordinQlf # the 
3 0 
CKtrilXbh wmm oia^ aJintd ^ <Smt}qrJlatioii o£ WXiBwi^ 
ffcidin* hj^roehlori^to* K^ XXXb on csonotusatioii with 
eitVAl is»a«ir Aoxmal conditions did not e^niafi d«eix«d 
empomd hut • emj^mx miittuff* if«» dbtsim^ %fl)ieh« on 
eolwaa otrar fIori«i2# «£focd«d two produets* 
ttm ttejoif oempoisiid was crsr^itsliissd frem hmmmm h^mmm 
(M^ * M^l stooiitd m iib»orpteio« X fB«ae {Wtm} m% aS6# 
326« ISO and 16S i»t UOQ € 4*89t 4.a8« 3.93 «fid 
i»8peetiv«lf}. ehametgiristifs of nahanlmMiw ohromi^se. 
Vho tnor nsMiotciim £i)voaX«d th« pc«c«iic« of throft hlqh £i«id 
\ 
sitfiglets at S*«4» 6«S4 and ^ tAiieh iiaxa intaipcfatad 
for a tartlavy ooq^nated foatl^l and iaoproj^iidana nctl^la 
»aapaotiv»JLy* fha arotnatic matlgrl aignal appaarad at 
<rlia olafinie protoaa mppmmmA at 4.87 (»)# 4«43# d (J » iO Bz} 
and i.44T« d (J » 10 BsK 
yha aroaatie jragion of tha ajpaotran waa vavy diagnoatlo 
and vavaalcd that eon^naation product waa not 
ttahaniiilAiBa. ^paaranea of ainglata at 2.94 and a«as 
«i«ra aaaignad to lOm and 7*5 <«apaotivaiy« lam S- anS 
appaared aa dontilata at 3.19 (J • 8 Ba) «nd a .54^ (jr • 8 Hs) 
coapacUveXr* ^ iattar hming tht Xowaat and waa tliaa 
idanUf iad aa tha daahiaidad laroton of tha carbaaola ring. 
On tha baaia of abova data tha eondan«atlon pcodnct vaa 
f O 1 
H lO 
<fhit minor prodtaet iXXSFXW was obt8iti«d mm mi anorfi^ous 
ia«t«ri«I« Its m(ui« sfMiotcum (M^ t 4BV indicated that two 
units of eitral wove ii»foIv«(a in this oond«ns«tion« i«hieh 
«f«fi eoniixm^t a «tiidf of i t* anr spcetirtaQ* fWo 
•piit singlsts at e.«0 and 8«94 mm intarpsatad for tiro 
tartiairr oxy^anatad leatlqpi giroopa* Tha two aata of iaopro-
PSrlidana ittathipla appaaxad at 8«4S« 6.35 T and tha afcmatie 
»athyl ' at 7' • a nultiplat at 4.79 7 was intacpcatad 
for tiro oiafinio i^otona Tha four o l a f ^ e 
protons of two fs^ ran ringa vara quits avidant in tha 
apaotrvn and asipaarad aa doublata at 4.44 (J • 10 
4«40 (J - 10 S«39 <J » 10 Hs) and 3.29 Y (J m 10 Hs). 
3 2 
Ze tbm Areraette r«gloii of spaetcm onX^ r the** 
ftroKfttic protons mpp^ mxeA, tsuro of i^cl i mtt dottl>l.«t« At 
2*49, 3.07 (J « 8 and wms0 a»Gigii«« to 6- MidE S g^ 
wMi« tiio fi-u apgwasvA^M ainglot «t 3*33 T, 
f)M •pp«ara»c« of only thm* armmtie protons furttior 
eonfixnod tlai natoro of tha ooiiiwraiiA t^eb ima 
Tikia ncMMiiiolalbiM hm» boon ouagastod to os by 
ChMiical lib»tr«ets8orrlco. 
3 3 
strnmsm mt mmmxmzm 
mrtmfeim, C^ qH s^^ O^ «P ai4-4S® %m» 
ittoletfid frat ttm •t«n.li«c3t of t»sf das miA 
mv X nicae (XtOBK j|2i« 384 
and 301 mi (log ^ 4*57 And 4.Si 
it. to a 3«foxiiifloMrSMuiol.a avirivatlve*^'^ 
91i» iir apttetciaR alao inaiieated ttus peaaenea 
of BlMsyem ftmetlon* tfia imr ajaaetimm ahowed tiMi 
pfaaaaoa of foliowifiQ atmotural faa i^uraa« 7' # S*4d« a« 
r 4«i0« 4 C^  « i0 Ha) a.11 3.00, a (J « 10 Bz^  f j j o 
1* to 81, S# iMNIf a# 1, •c^gf •2*cy7* 
a* 1« «>X||* 
tim liioh lataaal^ of iiaaa apaotrai ptak of eurr^aeina 
at m/m 2$i (11*15} attogaatad a eactoaaolopsrvy l^tam ion* foxnad 
hjt tha loaa of a aatlgrl group fron {lyranoeacbasola alcelatoa* 
riurthaxr loaa of at naaa unit igtm tha aldal^da fanotioa 
geva tha pa^ at m/m 334 • 
Radoctloa of inttrr^aoiii* with aoditsa iiorohsrdrida 
fumiahad an aloeihol* ^ aiadlarity of ita 
m apaetmi X nax (ttOH)» a3»» 3t8 and 330 tm <log 6 
4. ie and 3.«8 MapaeUvaly) to that of giriatadyiaa ahonad 
that thaiir ehr«nophorio ayataaw wira idantieal. on catalytic 
tq^cogaaation ovar Vd->C in athaaol* ainvriyaeina fiojnaiahad 
dihydrtMirragr aeiaa • 
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SttgradUitive proof for th« c«r2»a«ol.« aila»l«toii of 
iRurrair^ oiiui proirided nine dietlliatloii litwii 
mi8 ol^ ifcainiidi* ALJi dalKa nhvn cmmbdSIMLOSS 
together inaieated that tmnrrayacitw was 
p^ranooarbasoie liltli tha foniiri ^roiap at poaltlon S or 6* 
l^ ilqfaromarrasraeina on litliim aiminiiim ii^drida radtaotiot) 
fttmialiad a eaapoufid G^ gS^ H^O, idantical. with ail^dro* 
girlniishliit (aiicaS mp, t ie and fMa %md Has Mid 
Chakrc^r^^ to aaaiga atruetora XKXR to mnrrasraoina* 
x s n r 
Yha atruetura aaaignad to amrrayacina appaarad to ba 
doubtful baeauaa upto that tiaa tha atmotora of girlnimhiiia 
vaa not rigoroualiT aatabXiahad. soon aftar aavaral Qroispa 
of IfwaaUgatora^^'^^'^®'^* IndapandaatlF propoaad tha 
eorract atruetura of girinlabina fay a eoadbination oM earaful 
intarpratation of mar apaetrum* dagradatiira work and aynthaaaa. 
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etjractujra of trnxtt^ uMtim ynm siibiMiiitMiiitly modifittd 
to IXb« tht iitrtiotti)r«$ of trnvvmymclm Mm naw 
« 
t i m l f a etMKaieaX eorsttlatioa with airlnlmbiiis 
MMiiiittd higliiir dffsire&io* 
tim m^nt^ mlB of murrasraoiBe was tharefore attan^pted 
397 natking availabla anfficlant amoimt of ^irinimbina* W<st 
33 
this pmrpoaa tha toetbod of Mxiraal tiad to tm 
modifiaA as tl^ hm»t yiald in the final ccm^aaatioii 
obtainad Tof tlsa above authors ura'a of tha or^ar of 109I* 
Itater m hy xwpaatitig this xaaction in aaveral 2»atehaa« 
i t was found l^at tlia woiar qitantitsr of p s t^^^ hae a 
iraxy eruoiaJ. affact on tha yield of girinia^ina. f lml l t* 
atinrin^ of a*-lifar<3icy«.3*aath3rIettrhaeoia (1 nol) O^ XX) 
with 3.hydraacyisovaiaraidaihyda dinathyi acatal (3QCKX) 
% 
( i . s AOI) ill tha pcmmmm of pyridiaa Ci nol) at 
affordad airialfdaina in BMOst |»iaid* 
Raaetiona of a«3^ioh].oro»5»6-»diciyanohaeso%uinona (SSOO) 
with tqrdroajroBiatio ^mpaimllB mxm iiaU. doeinantad*^^ 
Raeantly i t hsa haan jpaportad^ that t r a a ^ n t of 
^ «(nathjriatyg«na# aiiyibaneana and xelatad hyaKocari)ona 
with «n axoaaa of tssjQ in hanxana providaa unaatttrated 
aldahfdaa. 
Vha iibova vaaotion appaacad to us of intacaat baoausa 
in girinlabiiM tha isathyl group is triply aetivatad and ita 
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mmlmetlvm fUaetioiwlizatioii ndltlt mXi iina«r fuital3l.ti 
coaaitions laa^ p tm mmtmmQGA* ttmmvmv^ to the best of otir 
Unmtlm^ no saeli reetetioii affcxnatie metl^l. group witli 
P&Q hee laeeR eepoeted so f « r in tlie a.lter*txic«* ^ 
m&dml empom&» the ceectioa of 2-i»ethQac7* and 
triiaethoat3r*3*i»etl3|'2.carl>aeoieii with mo mm etudied* Xt 
%rae fotsna that these coBpoimde eottld l»e oocidieed with 
«n «»cee0 o€ S ^ In hetissene eoliatlon at twm teaperatuve 
during O.S to 4 hr to the correejponding aldeligp^e in 
yieide of about 2091 
Pifi«3.iy« i^eii girinisib&ne ims etirred in beneetie 
eolution for 0.8 hr mtrr^aoine wem Stained in ifieJld* 
The ident i c of the product wae ^nficmed hy ful l 
ejpeotroeeopie data ir» nnr# mawiK tie and uindepreesed 
mixed mp detexninatioii with the autheatio aaterial.. 
Xt can be eaggested that m hydride«.ioii tranefer fren 
the aetiirated methyl group of giriniabiiie to the qui none 
would fom a reeonanee etabiliaed carbonia» ioii« whiish 
pro^bly reaete with the resulting eemi«quinone AOietsf 
to give quinol ether (XXXZX}« further hydride»iofi abetrac** 
tion and evibaequent coupling would lead to an aoitaX 
fomation (XXXXZX). lAiieh would readily deeompoae with 
acid to fumieh nurrayaoine* 
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mmumm... mmm&ts m. fmmssm^m 
Kosnl^i^im* ^^ ia an 
optieailir •ikaiold isolated ^t i^treaJL iSbSl*^* 
tgm tha laavaa of HA, leoaMqil* Zt haa also Isean isolatad 
^ othar 'iAimatlg«t0r« f r m tha aisMi naaxem and givan tha 
12 f % a2t#j»i«tiiir« mma, JemairnbiMm* mud koanidina. Hia 
w apaetmm of IcoeiilOgietiiia ^ maac (etOf!)« 239* 300 and 
361. lUK 6 4«S64 4*52 a»a S.97 eaapactivel?) ifiA&eated 
tliM ij^sai^ee of «ar1»atsQl« nocsXaua and was vmgy mimilmt 
to that of koaiiliiibliM, i t apaetmm aupiioirted tha 
praaetiee of HB (S420I aaS tiii»«1»tratiOfi (i€3$ CRT^I* 
¥ha mar apaetnm &hmma tha pmmm9 of f blowing 
•tructnral. faaturaa* A singlat for »im protona in tha high 
fiaXd ragion of tha aswetvom at @*S0 T was ««aigna<t to tha 
gaa-d4»athsrl groups ^rtiiia tha aroiatio aiathjrl ainglat 
appaarad «t T^tJT' • rim two arooMtio mathox^ X aingiata 
appaasttd at moA $ ,041 . Two dotthlata at 4«)7 mM 3,42 
C^  • 10 Hz) mxm aaaignad to tha olafiaie pcotona of ttm 
pyran ring. Th& aingiat at 3«17 HT mm aaaignad to iO-g 
whila tho two aingiat* at 2,40 and 2«S0 wac« intarpratad for 
7- and raapaotivaiy* One broad singlat at 3*19 T 
•xohangabla with waa aaaignad to 
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99m rnttna 0]p»etmm apart imm thm U* pmtik at t^m 323 
shOMtd 8l:»»idaiit ions at m/m 308* 293* 2d3# 2tt4# 290 and I.S4. 
Suppozting aviaanea for tha tf"^  paalc at m/m 323 and for 
•QBta of tlia l^jportant imgmw^m waa proviiad la^  the 
ajppaaranoa of dcndiiF ohargad iona at o/a 1S4*0 
and 132.0 saepaetivaiif indloating at tha mmm tliaa hl^biir 
atahia aronatiis n&twcm of tha haaa. 
On eataiirtio hgfarogenatioii ovar HanaF ^ in athanoi 
or omrar Pt in glacial, acat&o acid koaniuioiiia ^pialdad tha 
dil^dro daritrati*^ ^20^23 ^ ^ ^ apaotrum ( ( E t i O H ) « 
236« 267 and 325 »m (log 6 ««3S and 4«21 raapactlvalr) 
of i^oh raaamhiad dihydrolcoanimhina* Its mm apaotnm 
ahowad raplaeaiaant of olafinio protona of Icoanigieiaa hjf 
two math l^ana greupa at 8*14 (at) and 7.22 T {nK 
Mathylation of leoanigioina with fiiathj^l iodida and 
aodiisa hsrdrida in dry banaana furniahad UMitetl^ilcoanigieiiia 
which on eataiytie raduoUoo jri^idad Ei^thyl* 
dihsrdro9coeiiigiolna. Both thaaa eonpounda ahowad daahiaidiag 
of K.4>athyl and tha C^l protona indicating tha angular 
fuaion of tha A ^ - pyran ring to tha 2 poaition of tha 
csrbaxola. Tha abova avidanea in conjtmetion %dth tha 
eiirrant hiogaaatio idaaa aupportad atrtiotura 3Xg for thia 
alkaloid* 
Confimation of the abova atrtietara aynthaaia aaaaad 
daairahla and eonaaquantly an attampt waa iiada to ajruthaaiaa 
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1co»iii@ieii)!» icoDfiifiw or leoaiiliiMni* 
EcwsitMi %#»• ^ tiMI pwtliod 0f 
aSaeSl*^ ^ ^^^^ * ffiinor a<idifi«sti<m* tte moimr anitii^itr 
p^HMm til inpostafit vol* tli« fiii»i m^ r^nrnm 
peis&met m eaXimn fn^ietuia li€MMii»i IIM) 
in naong with & mw ernj^ mtm CKKSCX^K 
v^XXJyr 
tkm i r iipaetriMt of imiesitmA pmmmm o€ m 
0290} •fid rnisataratloo 11630 mTh* its wm mptetgrn 
the {>£«»«R0« of • nwcrmtly split aoiil>l«% at for %Z 
protoi^ iiit«rs»nit«d for two mtm of 
flMi «r«»iatio iMtt!^ ^ sioQiot opfMWid lit . flMi four 
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o M i n i e protons dotil>l«t« at 4• 12 (d^  « 10 Hs), 4*02 CJ • 10 
2«90 (J «> 10 Be) ana 2«$9 f • 10 HE) atleo inflieatea ths 
l>c«s«iiee «£ two p e^mt rin^s in tte i»ol«ciile* Xn th« loiMir 
ttm spectrum tli« two ^miH^ttt « t 3*10 &aa ZM^ 
(ij • 8 mm asslQiica; S- 6*|| x«iip6etiv»l3f, i«tiil« 
th« 13-11 appttatad «• alnglet at 2*05^ * JOlaappaairaiie* o€ 
tlia 7«jg aignal whieh appaamd in tha mar spaetnsm o£ 
leoaaina at 2*70^ ftiirttaas- oo»ficmad involvasiant of 
tMa position of tt»6 koanina iato tin Comation of 
caeond pyran ritiQ* tiio molaoolaa of t-tgrOroaiyiao. 
valeraldaliyda acatal vara tiaad up at both tlia 
hjfdtGais^ l funotiona of WXSIa ttM^ fomietiad 
{yOQtm}m Vba oeeurxaiioa of ion at m/m 34S furthar 
aupporbtd thia fomulatioii* 
mtli tha airailabilitr of ataffieiant quantity of 
koaiiina iss oar lianda tha ligfdroscFlation of Icoanina with 
rrai^*a aalt« aaeorbic aeid and t h a l ^ CZSX) triflvtoromttata 
waa atodiad* 
Vam of aalt (potaaaium nitroaodiaulfdionata) 
for tha eomraraion of i^no l i e coiipotiiida to haa 
long liaan known. ^ ^ Itaeantly i t tuMi baan aitocaaa^ly 
tssad for tb« hydroaqrlation of atryolinina i ^ e h in turn haa 
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lM«ii c»>mletli4 to iHRieltMi*^ ^ cait ir««et« wim 
thm mortf^dirie piMiaol atiMttiriMstiRg • h^^ogBu ston §wm 
ttm h^^m^l group foitoMd th* emitolmiMm of anotlMir 
of ^ ^ jpiitikoJlie vaAieta, xwoialtAng la 
tlM fomtat&ioK of « em^mtrn sli* infe^eiotdiiitd 
to ultioh i « by ths focHMtioii 
o£ « vino tmA ooioturatloii* tts ^ ^ p i i i m voOueo^ 
diffoetlir iMiaotiofi nisitiisro with ooaium l^fdroiroiiiifeito 
to t l » Qisiiioi deriir«tiini* 
iCoofiiiM ulit& otircai ttitb ocit tor 49 tir 
pgodxtemA m ooloar ehftago Cire* vioiot to tmdh time ^ving 
no indiofttioii of fosK«tioii« tt«tor« noiiE up of tlio 
roaetioii nisctvir* fisr»iotioa tlw ottrtiao aotorioi* fiovorai 
Kiaor aodifiofttioas of tlw rooistion eonditiotui «o f« aioo 
tiot oucGOMaftai %iitli tMo roogsiit* 
Aoeorliie ooiA in ttw proaoneo of Wm**, o^ioiitaiaMiiio* 
totrooeotie oeiA (lOVA) onA oxygon IqrArcoigriatoo tho ooMpooni* 
of o m t i e clMuroeto*.^''** Hooetioa of «ooorl»ie oei i 
oyotMi with iiniUiw* talieylio aoid, qolnoiiw «nd tgrniBiao 
«o«uit« in th» foTMtioa of j2»«RinoplMiaoi« gontisie iteia« 
l»l^roiiyi««ineiim and i-tqrdrodqrtsvaMina raapaotiiroiy* 
INi^raX copaatod attampu to f^r^OKTlato Hoaniaa IB^  tliia 
ayataa tiora not aumaafttl in mv baada* 
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memUw tlitlliHB (XXZI txinwtmmtmtm (tTTAl hmm 
iMivti for te iii«roauetio» of • teytirayl. f^aetion into 
tmtmmmiA empma^m^* Vim spitfNisis of e«np«erol. 
iiem i^d^iMi ilitistjrtttvs cyuitlwtio mtileimmst of tetiis 
mm li2rdso9eyl«tioit proeadttc** fhiw ttm arauitle eon^poi^ 
to to* ia f irat t%All«t«4ft mnA to tlie ttcyJtth*-
%lim ai.tfiflitovoae«tiittt Im aadta « BOlutim of load t«tr«P> 
•eatcto i s tWhm flia ti^ova jcaaetion ooaditiona warn coneaiiri^ 
in tlia axpaotatioa that tha aiatal«aiatai aieehaaga ainht iaad 
to aa iatanaa^ata loss ata^ i^o ^laa oirgimotliaaJUUia. tlia 
antieipatad diaplAoantaat jpsoduet fx«n tha Matai«4aatal 
•xeliaiiga i«oi»id l»a tWh whieli ia smMmA Wf aAditioa of 
t r i j ^ n r i jp^I^iM (to avoid farthax' OKiaation of j^liaiioi}* 
tn «ft ftttaniitaa vaaetioa iiitli lEoaaiail»iiia tlia diaftjpjpaa-
raaoa of starting natariai on tier iadieatad tba focmatioii of 
orgaiiotliaiiim eoapiax, nirthar raaotion of i a ^ tatrac»tat« 
and trijj^iiri fiioaviiiiia addition waa earriad mt a»ootliiy' 
tout tlia axtraotioo of tha raaetims prodiiet «ftar iaatai praoi«* 
pitatioa by hydroehiorie aeid (Simi Utt io reaidna. 9m 
tha atarting iMtarlai oould not ha iaoiatad i t mm avidaiit 
that tha earbaaoia praanaabiy foxawd a cm^mt td,th TmrA 
^ e h ooold not ba brolDan or axehaagad with iaad tatr«aeatata 
daring work ap. PataiXad atad^ of tha raaetion of »3PfA with 
eacbasoia aratwa ia oarrantiy andar ioraatigation* 
* Thia noaanelatara haa baan aaggaatad to aa by 
Chanieai AbatraetsSarviea. 
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X% WM mm tmrneietm^ i n t m i t t u r i i i i u M f 
toji 344^ a44-45*^|. 
(40 g) wim AlmmQpfmA in 
^mslmX mcmUe aeid CiaS ni) mA wmitmt m ¥0 tUm 
•oititi^n C48 tal^ itmm aa^ toA waOmt ctooUtig* 
som ailuir * «t<y«tailiia» »•»• mm]emmtmA out i^el i wmm 
^ htrn^m • wm^ ng hmth* ffaxliing of 
tht rmme^on mlactiuM £iiff»isli«4i 
whieli wm» egfmtmlXimm^ i3tm etliaaoi ia eoiloiirl««» aettX^^ * 
•p ioa® TO*) mp i01®K 
A pmxt of tlM fOMgoing xvacUon niidniM (fttftrUAQ with 
2& 9 of anUiM) in •e«tie wi^S-mtie WM eo9X«4 
in mn ie^-bath. Conewntratcd nitric Aeid (90 aO.) WM 
to i t nil nt one* vith vigomn aticring* nm tmmpmwmtaxm 
of th» rcnetion «ixtar« roan to 70^ and • y«Uow »««• 
••p«r«t«a out* Zt wn* etiiiXod ovnmight, fiittcnd «nd wmmhmd 
ifith io» ooid witor and deiod to forniah 4^tbOBC3r.)^tl]grl.«. 
nitffoaoataniXida* ecyatalliaad tern mmt^hml^hmmmm, mp iSO^ 
(yiald 
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JlSil,* toundt B, f*Ur 
• t i m a Cl«iMB •lie»li toy 
l>c^wisiiin l^dveixiaii |44 9} in w^ tme (32 Mil and tlMa 
ailnUcm with Mthmol (90 mU t 40^ for iS mi»* 
i ^ t s wMeh m^m out ima erfrnt^li^tm^ 
tsm h&t vmtmtt* mp lU^ {f^M fOjll* 
foanAt e, sa«so9 s*i9i n, i s . i s . 
•ulphude «iei4 (400 w^, 30^) vM to • ocyvtaULim 
mm»m «a to torn i t s sttlfiwto. Zt tlMn aiasotiood i«itli 
80» MliiUoii of aoaiyn nitrit* in iratov UOO al } iii tlit 
cohtm of a»a hr« Th« diaaotiood cra««r ooiation of tlM 
«»itM wm pMumd into • hot ooiution of eapxoiui braiide 
(200 in hydr«)l»rai»ie aeid (iOO ail), mm m«ction nixttiio 
m thas lit«t«d for a hr oa o ««t«r b«th« foiloiiod toy oooUag 
«sid oxtroetioa with othar* Vim othar oxtraot wm waehtd 
with t% Mdiwi hfdiraacido soiittieo (I x 200 toUmm^ 
bf wotor moA M o d . Heiorol of tho oolvoat m solid 
vhioh WM oxystalliood f ro i toonaiM^hsxm im^ foliow 
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mmAlmm» mp 96® (y4«Id SO*) np 96®)> nmr, 7.79 
(8« 6.12 (s« 3, ar-oqi^)* 2.65 (d (J • i Hat), 
2.S7 (4 ( J » I He), I, S-R). 
A mljEtUM of 4-ie»thQ(icy-3.^tlsyl«6-iiitrobroaK»b«iUBeii« 
(64 g}, 3-m«thoxyiodob«n2«m (60 g) and copper brouM (120 g) 
was heatad at 190-200® for 4 hr. On oooling the raaotion 
mixture was axhaustiveiy extraetad with hot atliifJL acsetata 
i 
and tlw solvent ramoved. Tha cruda oi l was than ehranato* 
grax^d oirar ailio»-gel (800 g) iieiag mixtuva of haxaaa-hansana 
in increasing proportions as aliaants. 80 Fractions of SOO ml 
aach %iera collected (Ti^la 1) and ax«oinad hy t i c . 
tm^f^ I 
Fraction No. Elttant Rtmarks 
1*9 
6-20 
21-30 
31-45 
46-75 
76-80 
Baxans 
Haxans tBansant 
(85115) 
BSxanaiBansans 
(85tlS) 
BaxanetBansana 
(75i25) 
Haxana i Bansana 
(60t40) 
Haxana tBansana 
(60i40) 
Single spot 
Mixture 
Mixture 
Single spot 
Mixturs 
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frcetioet 46«t5 eoatttiding tlw aisiroa hti^wis'l %mtm 
e<»l»ii!«4l aed eesrstallisea fron »p 96 409&) 
(Ut.^® Iiip 9a®) I ear* 7»7T («# ar-qi^h (•« 
•r-OCJi^ )* e a s 3« ajr-oqi^). 2«60.2*90 im, •r*-!}. 
iwfiiDMd irith aahj^rottji tri«tliFl plios|diit« (60 »1) at 
for lir* eemovimg the molvmnt i i i ia«r ff«aiic«d 
pMMura ttm product was olirisKitttograptied ovar aillea^gtl 
flia eolissa iraa aliitad tdtli hmfm^hmmmtrn Im 
ineraaaiiig proportions. SOO frwotioas of 100 lai ««eli wara 
eollaotaa (fabla a) aaS axamiaea t ie . 
a 
Vraotion Ho. } Sliiaat 1 Kamarlea 
Esjtaaa Sl»9la apot 
6.20 Baxana iSansana 
C90I10} 
Singlo spot 
21*2S Bsxana tBanzaiia 
(90110) 
Miactttca 
SMS JB^xtm t B&nmm 
(7Si2S) 
ffittgla apot 
46^8 aaxMMtianaaiia 
(7St29) 
Mintttxa 
49-«0 atKanatmnsana 
(SOiSO) 
Singla spot 
i l .85 HixanatBansaiia 
(2»i76) 
SiiHiis spot 
06.100 lansant Mixtura 
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.fr«otioiis Irnm miem mistiid ud& li«ix«iw 
* 
to mttexA m »|jct»ix« o£ iiu«tliifi«a«6» aoa a« 0-aita»th«K3r«i. 
atcitlifjletj^iusoUs 
rjr«etioii» wmm aixsd maSL exfBtwXliimA ivm 
hmmrnvm^tmnmrn to 
»l> 149® iyirnm W .^ Ult Im* 1370 (IK). 1630 mT^ 
(memmt^o gfrntmrnU onr (CD^ ^^ CO^  3« 6«34 
Cc# 3* §«14 C«# 3*37 (q « 3 and tt Hjb}« 
I* ca 7 3*08 im, t, 2M 
C^  » 3 atiA 9 BSE), S-Sh 3,35 ia. I* -0*7« (tic* I* 
Foonat e, 74«3I» «*i4f 
fracrtiona 49*6S %ww misMid aaft £ro» 
lMtit«iMi to ittraiab 3«f^ lAi«tt«3M .^.3-4a«tlqrl0iiKl>«UB0l0« «ip 
(yUld SOSt) (Ut*^* MP 
it f rPl^yggqwrr trffii^l^^ffiiybit^* 
3,«-OlMthQKywS-iMth3rXoajeliftiso3l« (3 g} wm hmmtma «iitll 
{lyrldiiMi hrdrochlorid* <30 9) «t 230^ for 30 iniii. On 
eooliag tli* imactioa product was dilntfid irith water and 
•ictr«6t«d ropaatadly with othor (• x SO ndL)* tlm total, 
athar axtraot vaa waatiad with watar* driad« oooeaiitratad 
and tha raaldua vaa oryatalXiaad tron iiatliaiiol«faaiaaiia ia 
oolonrlaaa naadlaa^ mp (yiald up 3*9^>i 
lanr 7.77 (a* 3« axwC^K 3.1S«3.40 3. i • 7.jgh 
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2 M ( d c j • 8 B x h a « n ( d ( . 1 « 2 m i , i . 
U gi %nm emSltmmA 
ifith eitrai U mi) mil m% for 
S fir« After cemoirfti ^ iqrridiii* m ^ r swduc^ d inrcMUS^ 
i t WM •XMRiiMid tqr tie uv wbi^ iiiaie«t«d ttk«t Klioat 
ftOK of tlw piMiiieil has jraaetts* HM r««etioB Biixtas« wm 
tlwit staM di«tiXl«d m» ronoir« tlM last traoac of oitral.* 
St «M coolad and asctraetad witb atbar* atbasaal iigrar 
ivaa tfaahad wail, with deiad moA aoivaat cattovad* tbm 
raaidtiQ waa olaranatOQiraistiad ovar f ioriai i (40 0 and tha eoiunii 
waa aiutad with liaxana-bansana in iiiavaasiiig propojrti^oa* 
fractioiiB of 80 mX aaoh waira ooilaotad (9aa»ia 1) and 
ajcatniiiad by tie* ' 
littff I 
rraetien Mo* n r 1 Biuant 1 fkaaarka 
BaxaMi m 
i i - iS HncanafBansana 
C90»i0) Singia apot 
i6-32 HaxanatBansana 
(TSiaS) 
Mivtiura 
2S*10 Baxanailanaana 
(7Sia5) Singia apet 
3i*60 HaxanatBanxana 
(SOtSO} 
S i n ^ apot 
Haxanaieansana 
(SOtSO) Mixtoca 
4 9 
rrsetioiM ai»CO miM BJUi:*^ mm ewtBtBlllm& tvom 
»p Ulft 
iw, iSSO im 3380 l«SO Mid IM cnT^ 
Cuesatoratifiii mxA mmmtici agpiittmli mX»m (Bt<M)t 33«« 
m and 339 im Uog e 4*39 aM 3.t4 s»»|«otiv«lsr)l 
mof («» 3# ft*69# 8«i2 3 
T.94 U# 3, S .m im, U S ' - f ib 4.32 
(« • 10 a s h i* 3*34 (q • 2 aiia 8 HsK l» 
3*32 (d C.3r« lO Hah t» 2»fO C4 • 8 m h U lO^g). 
2 .ts ca la m 2 m}, t» 2.S4 (a. i * ! ) . 
Jtoia .^ round! 79.1121 ««95t B, 3»9S« 
^23^2$''% muivaat t9«S3f B, 7«20t 4«03K« 
a aoliittmi of {100 mg) in 
dKT aeatona Cl nX) eoatainitsg potaaaliea earl>o»«ttt (200 
waa adUlad aatliQrl ioiida {0*S til) , flia vaaetioa alstitsa 
waa atlrcad at torn tantparatuc* for 8 tar and woxlcad up. 
Vha aolid xaaidua waa oSiratatograpbad oirar f lor ia l l aa to 
fumJlati «ha cacjtaicad eanpound idiioh ocyfttalUaad fra i 
iMtnsaaa-haxana, up 124^ (fiald M^ * 361i 3400 (liB) 
1848 and 1818 caT^ (uiuiatuvaUon and aco«aUo ayata»)i 
my, mm {Mtm}, 238, 298 aaO 348 m (log 6 4«88* 4.49 
and 3.88 vaapacUvaiyh mm, 8*88 (•« 3* 8,39« 
8.30 (m, 3 aaoh« 7.82 (a* 3. arU^g^h 8.04 
5 0 
im» %» MT-oei^h 4.7S im, U 4#10 (d («y .1 10 BB># 
i . i o (d (J <i iO Rsh a*94 (q (J « 2 •ad 
8 hk), 1HIK (« • e Hsi)* u i chg ) . 2.44 
(d (J • 2 Beh 2.24 
T0 • «tool.#d tfoiist&oti e£ n * ^ } . AtlMr U90 g) 
in sMtie teid (SOO al) wm uddad drofwiM eoncwa-. 
trat«d nitric «eid (iOO ai). with stirring* 91M teiapvrattir* 
of the r««eti€ai taintor* was naintsiittd iMiioir throughotit 
tlM additiofit It was tiMiii alioirad to attain roea tamparatara 
and pottgad ovar erualiad i«a* tha aoiid taaaa idiieh aafMiratad 
ttiit at tlia l»ottoa of tha fiaiOc aa vaii a« tha aujpaniataitt 
liquid was axtraotad with hansana. Vlia eoaibiaad orgafiie 
iagfar was washad iKith 10% sodiim tqrdroscida solution foUonad 
fay watar« driad and eoneantratad* 1?ha caaiduai oil. was 
diatillad midar vacuo and tha fraetioB boiling batwaan 
14S-S0V 1 mm waa oollaotad irtiieh atr»^^3.iaad on cooling* 
mp (yiald mp 
S,.^no-.2-Mathoaprtoittana. 
h aoltition of 2-nathaity.5.nitrotoliaana (22 g) in athyl 
acatata (70 al ) oootaining platinua OKida (200 ag) waa 
shiOcan in Parr apparatua at 4S p.s.i* of hgrdrogan* tha 
ahdcing waa contimad t i l l thara waa no abaosption of 
hydrogtn* 9ha catalyst was than filtarad o f f . taaoval of 
5 1 
tiM sol^ veitt th9 9mim, wcw cxyai^aiiisadi 
i r a twx«ti« in mp 99^ im ihlu^^ mp 
Xt vmm iiiiti«l.i3r prefmred hy ttm diftKoti««tiofi of 
B^mim^Z^mthax^olmm m» d«tierib«4 In th* iitsratitcv*^^ 
Sl»ew a Ituegav amount of thin material van m 
alternative one atap prooMlura hy tha airaet iodinatioe of 
2>>-oreeol laatlnri attiar iraa davaiopad, nMtfli rtina ae foliowa. 
To a atirra^i mixtnra of 2*ar«aol. siattisri wtlier (iOO mih 
iodina (42 g) and ooncsantratad auiphuric aeld (i*9 aO.* 4 
paraeatio aeid^^ (^ainad by raaeting tO^ Itydrogaii 
paroacida (80 iiitli aeatie aahi^ida (4B2 and aolptnirie 
acid (1.1 al) at waa addad daring tim eoiarm of 3 lir« 
fha raaetion adxtitra waa than dilistad tdth aoditn »ulsM*m 
(5%) aoXtttion. ftw lodo ocmpoiind whiOt aattiaa down at tha 
bottOH of tha ilmak waa aictraetad with haxana (4 x 900 nOlK 
Tha eoDbinad haxaoa laarar i«aa waahad m i l with watar* driad 
and aoivant rovevad. Diatiliation unAar radtioad jp««a»uva 
gava tha raquirad iodo eonpound which waa ejqratallisad fjem 
haxana in plataa* aip T9® (yiald ( U t / ® Mp 
A aolntion of 4»anino*3>nitroaniaoia (i7« g) in $9% 
anlphuric acid (1*3 1} waa eoolad in iea-hath« and diaxotiaad 
2 
tff • soititioa of aodiutt i)itrlt« (70 9) in ifat«r (ISO ml)* 
uss tlian nii^ ctirariRg iitl^ o • 
wum golutioii o€ euproos brwiia* (160 9) in li]fdrol»rcnii3 
•eid (400 ml)* Soon « f t«r a •vlgarmm vfraettcm wits in 
•fid mneh nitiPOQ«n ims «vo],ir*d. Zt then lu»«t«d on • 
w»t«r >itls for 2 hr« wkI •xtr«e««a witli otbar 
(3 x SOO til.)* tSM eoribiiMd organie wm wasted w i ^ 
aolutioa o£ sodiiia h^ rdetmida* £0ll0Mi»d lay i#atar« dciad 
and aoivaat jmoirad* the saaidtaa mm diatiilad undair 
Q 
ifwrnm and %im fraction boiling Ibetwaan l§0>dO/3 m was 
eoilaotad nihiett oi^atalXiaad on «ool»ing« mp (yiaid 62%> 
(Lit,^^ np aa^K 
A iii9ct«ir« of 4*l»rQiiio-3«nitxoaniaola (60 9»iodo»2«> 
aathoacytoluatia (<4 q) and eoppar luronaa (120 g) waa twatad 
at 200^ for 4 hr. Tha oontanta of tha fXaak mm ropaatadly 
axtroetad i^th liot atbrl aeatata (10 x 200 «XK flia 
eeniloined atlqrlt aoatata axtract waa eonoantratad and tba 
saaidoa ehronatogr^^d ovar a eolunn of ailioa»gal (800 g) 
naing htxana-toansana in inocaaaing proportiona aa aluanta* 
•0 fraotiona of SOO »1 mmoh wxm oollaotad (Tabla 4} and 
axmintd hf tie* 
80 
tm%A 
fir«etl.<m \ Ulitm ""1 """'"' I Smmrnm 
Baxsiii Siiigl.« 
t - i o 
(90ti0| 
MixtttM 
61lli0l.« spot 
16*32 BvxWM^fitmiM 
(•otao) 
niMtxkm 
Cfstas) 
SliigX* spots 
4I«S0 Singlo siiol; 
51-40 lliie««c« 
CS0t59} 
Wrmcstiotm 2i«50 imxm mXmA m& Msm 
imnmm to affoxd th» vttquivttd biplivi^jl, mp lU^ 
m t mcc, 7*79 Acv-qi^ l^  two acwQC^ ^K 
(»* acwJIK 
iaal* roundi C, «S.7Sr n, B,77$ % s«30. 
aii1qrd#eiii triithorl f l iesj^t* (54 inl) wm» li»«t«d iiaOAc sloif 
mtlm itm 16 lir. Vht soiirtiit wmxmmA nater vacroo wia 
tli« etvOm missvatm of oarlMwolflis wm ciiroia«t<»gr«iilMia ovtr 
(000 g}* •lutitig with lMX«nt«b«iic«ii« In 
imtmrntittq ptop&stttam* 100 Viractlmis leo mi mmdh mm 
edklmetm^ S) and meinltiiid bf tie* 
gMb^ S 
fxraetien T X Bluaat 
1 
X maiwaui 
1«10 
1U2S 
ZM9 
99.S0 
94-tO 
Sl.lOO 
101*103 
SascauiiSanMiiia 
{90S10) 
BaxsfiaiBaiiKam 
(TSiaS) 
saitaiMtBaitBaiM 
(SOiSO) 
nmmm%Wi$tamtm 
(asi75) 
mMmtmiWrnmrnm 
(astTs) 
tmrnmnm 
Singla spot 
Single spot 
a^lxtto* 
Slagla spot 
elngia speii 
itiKtitni 
fraetioaa ll»as iiiiwa «iiA esyatalllMA §gm 
l)«a«»ti».lMiBftmi tA fnrnlfb tb« Mlaettm of li»atliarl-a«7«' 
5 5 
wvotiem 39.S0 on a!y«tolIisafei<»t faroM httmmm gw* 
tap aoa-aoi^ t m h 
2411 3420 im^ and ! « { » mT^ tvemmtie Cretan} i 
mar (Cf)^}^^^* U , im, tmo sis^oqi^n 
3.27 •> a 0 mrnt, a a » (d ( j • » i . 
3«04 iA iam Z a e h B-^h 2.37 « « H t h I* 
2*17 0 («r« tt fisl* (b|i« 
aiitiL* C» 74«SS| 6.491 n» 04* 
C^ gH I^^ HO^  i m m l i f m i e , 74.6»> U, 6.32f 
fr«etion» S4«100 on o£y«teUi»«t4oii fr«ei li»iig«ti« 
M ,^ UU 3370 (m) cnA 1€08 cm"^  {mmmUe 
wm (CD^Ij^ '^ ar -^gh (•« 3« wr-OCH )^* 
e a s (•. 3, MP-oqi^h 3.29 « 2 and 8 HsI, 
3.07 (b«» 3» Uft^l 3.34 im, 4 ^ ) . 2,24 (« fiST • 8 mU 
1, -0.8 (km, X, m)* 
An«|. rouiidt C« 74.7lf H, 8«27t 8.08* 
i^ f^ DiMmthmf^ i^ MtbflewatmmoSM (4 g) wtui immM vil^ 
fsarriaint tt^ocliioria* (40 q} at 200^ for 30 niiti. Xt WM 
tiitit oooi«a, ailttua witb w«t«r ma tii* pc«eipit«t«a aoiia 
w«» •xtraetttA %rith atliar (8 x 80 Tlw taqvoko Iwgmx 
5 6 
wM wMhid with init«r» 4ri«d m4 ctoiie«iitrat@d* ^ 
cfyatailiMd fffCR lijp 40JIK 
m^, 2m 3410 im}, UU m jj^noUol sua U10 caT^ 
Carontatie mis' ('ad^)^^* 3*43 
(<i (d^» 3 am • e-iih 3*33 ia m z mh N I h 
3*17 u . irg), 3.SII Im* 3*43 C^  • d as) 
Jinai* foiiikat C, i*36i 
Condaaaation of citrM nitH 
A ndlKtiare of (1 
VSfKlUm <3 ni) ma& eitml ( i » ! } m iMattd «t 
foir 5 hr. , On eooliog •nfl afft^r of soliranli 
uiKter ptwcsnv* i t wui wtmm dlstilJlod* ttm 
WM •xtrnet«d idth mthmv* ttm otlWMftl l a ^ r was washid 
nitli water dxriaA and aolvant ctdaovad. 9lia iraaldiia naa 
e))reatato9rai>liad oirar aiJliea-^l C30 g) and ttm eOlmii ym 
altitad tritli a nlxtttra of liaxaiM«twaz«iia in inoxaaaiiig 
peoportioRs. 70 fsaetiona of SO aA aaoti war* ooiJLaotad 
(tia»ia •) and axaadaad tof Ue. 
5 7-
• •"""" " ""' """""j"'" 
fr«^ie|i ito. 1 Eltaaat •"I 1 Swnarka 
1*10 Bmitmm 
11*15 
175125) -
mmmmtBmmmm 
|S0i50) 
miMtm 
41*5S W»nmm99mmmm 
(as«75| 
8ill0l« spot 
S«-60 8«IUMtMI 8itigi« spot 
61-70 e«fi»«iB* nixttuw 
Yraetioiis wtwrn miMBd saA ex3fst«3ll,is«a ism 
^ntibmi totraeiaoria«->ti»xaiM to fuvftiftli 
MeiiMi. mp 160^ im)t Uff i r iSIS (OB i^f ioUeh 
3410 im), MO ma& 1605 etT^ (uiMi«t«ir«tioii mai memrnUe 
»jgtmm)t mm (Mtmh nt» m mnA 338 m Uog e 4*i2» 
4.46 wbA 4.08 Msp»eUv«lyh mer (CD I^^ CO. 8*67 
CB 
o - c -q i jh «.sa. 8.45 3 «c K nra u . i , 
4*94 4.S7 (d <J « to as) 1. 
3,4$ (a i^m iKs>, 1, 3.15 (a lOBft)* 
S.ia 1, 10-^h a.43 1« 2.40 (d (J • 8 
jtoH* yoOBtfi C, t9.39r B, 7.231 S, 4 a « . 
^as^as'^ ^a 79.S3l 7«20i 4.03ll. 
85 
JtiBKSSSgQblriBSSbSEIZhI 
itotelioa A to m •ediition of 
1100 lafr) in ^ wtom (i.S Ai) eontaitiiiig poitm»mlm 
earbenat* (200 ng), wmtSlxyl ioOidt CO«S was mSML* IRM 
maetioii nixttiie* %mm atireid for 2 hr «t rocMi tttnpcratufa* 
l^ie of tiM maction alaitncia iaftioatad i t to !>• a Kixtura 
of aterting aatariaJl* aonoMatliesQp and 
«wtl)ifl0ecba80l.aa* 
liathoa 8 • To a aolution of 2*7«dil]f€sciaiy-3-«MitlqrS>oagbaaol.a 
ClOO lag) in aatlianol. (1 waa added aT«tliacaal, aol^tion 
of diaaoMtliana Cl KOiK Aftar iS min tlia vaaetion mm 
analyaad Wg tie i^oh iadleatad tliat ojHy i m caaetion l^ aa 
takan filacta* Xt was tlian Impt for additicjnal i lir.ittw^Rg 
up fiirniahad tlia daairad cKMpomnd aa tha major prodset) 
whioh vaa ocyatailiaad froa iiathanoi»]MnKaoa» 240^ id| 
(yiald •0$()s 2a7f ttwr. t.TS (a, €•22 
(a» 2. ar-OCl^K 3.29 (d • 2 m h I, tf-gK 3.30 P • 2 
and 8 Rsl. U 2.10 <a« i* 2,39 (a* 4Hil)« 
2aSt (d 8Bs)« 
toondi C« 73.921 B, S.dOt H, S*9fi« 
fiUSBl. 
A adjctura of 
5 S 
(800 m }^* eitrai (9.8 wX} miA psriM^D* (2 ml) w— lMiat«d 
At for 4 hr* Mt«r of f^i^tiat 
pr«««iif« i t wm etmdimA tqr «iid t ie . Mi w 
oi! tlw ein:^ pcodnet ifiAie«t«a tliat only S9& 
fuMi t«tl(»a tkm fmeondanMia i^iiol. wm» ^ n gmemrmmA 
ma aix tliMa witli fc««lt ^aiititf of eitriA mOL 
lyriAim* e a ^ M d covotion tniittiivt was. thsii Atom 
aitUiiotf ma tatm mmlAm m* mmie fioricil . 
140 coltntB was oXntad iritti « miictiiva of ImieiaMi* 
hmnsmm in iftenaMiiig peojM>jr%i«»ui» SO 9r«eti.aB» of ftO ni 
••eh Hart <!oXI«ete4 (Til»l« 7} and «x«iBifMKl tie* 
miMJL 
rcaottott ISO* j Kkumt T 1 HwKftriM 
myttm mk 
Hoataiie « S»i»b«m) 
(80s 20} 
MiXtUIW 
21-40 ^•xceotSoiieoiMi 
(SOiSO) 
SiiK|].« oiiot 
4i*4S 
(SOiSO) 
0iii9i« spot 
4«*»0 HaxftiMtSonMiaMi 
(2Si7S) 
Miittttm 
fr«etlom 21<-45 tMco iBixcd moa on eiyatalUvation 
froft MtbyUM «iaorid>»hMt«n» affovdotf ^•<MMit)!^ UMiili«iil.ii«i 
60 
mp m® ifUU IB%U Ir, WO mi» IMO miA 
immmtwentim sni wrcsaifttie i^sttmli wr X 
itetmu Ml* 294 ana 341 mi 4.63, 4*S3 muBL 1.89 
wme 
i.44 (•« 3 mmsh, 7«79 im, ar-c^g)* 
Ca. 3* 4.90 im, U 3**1), 4»27 (« ( J * Bth 
3*39 C^r • 3 aM e 3,09 (4 • 2 
3.08 Cd <«r • iO 881, 2.44 Ca, 
3.24 (d • 6 RsK I, f^Qt* 
roiiisdi e# 79«49r B^  3*6$. 
Vo • solistion of maliaiiitia (ao lag) in mm%i&m (O.S im2.) 
containing potaaaim eaxl»onata (SO ng^ waa addad nattorl 
iodida (0.6 aiiK It waa liapt for 40 lir aaft woxliaa «tp to 
giv9 O-aatlqplaiahaniBa ocFatalliaad ircn matlisfiaaa 
cthloridaotoaxana, up 
A adxtisra of 2#0-4iB«tlicKy*3-«atfeirlear]MUBOl« (2 
•Hi nrridina Iqrdvoeiaoffida (20 waa liaatad at 200^ foir 
30 alia. On cooling and aftar dilution of raaetion aULxtniw 
with watar tha pcweipitatad aolid waa antractod with athar. 
fha athavaal layar waa waahad wall with watar, driad and 
a 
j . 
cescwntratftd* thm wmB etsy«titJU.4««a fffoa "bmmmm* 
mmtkmol, mp ms^iAl Cir&«M 1 ix» )44S iiii«iioli<s)« 
$$m im M IW m"^ tmemmUe 
f o t t i a & i C , 7 2 * 7 4 f B , S ^ M t 
t3»2Sr s a i l 6«579l« 
eitrfti (1 mi) mm m^iMm Ci»6 wem HmmM mt 
for 4 iir* Mt«r mmmml of nrridiiii am twrnm &i 
I37 itt«in disUXiatioti isrodisct wm tAaeamim^ 
Qv«r f ioriait (40 gK th« eoiUBti •atxt«d ndth 
hmxmm «iii miaettiev of h»nm»-mimm9tm in iaocwMitm 
proportions* 70 yrcetiona of S@ oai^ iioro eeilootoA 
CV^io •) moa mtmdma Isf tie* 
f M § 1 
fr«otion 1 SK^ '^^ i^fcJEi'^fc { . . . . . I . 
l-IO 411* 
BmrnmiBmiamm 
(BSHS) 
8iti9i« opet 
Bmmm9B9mmm 
(•StiS) 
wixttuw 
a5-S4 BVXiUMItBOIIStao 
(70il0) 
Kijttturo 
iiagio opot 
«S.70 HoxftmiBonsoat 
(SOtSO) 
MiXtlUNI 
62 
fraetioM 11-16 mm to sffovd 
dihy^ivii^t, S, lOubis U 
2f)«dipgrxr«BO. (a,3-j|<3*#3*-jL}Qa«1»aKol« m «n widCptiQisa praduet 
(iri«ld %S%}, M*, 4811 i r (fi««t>« 3400 m>M 1640 vaA 
1630 cn*^ (tini»at»ra%ioti and aroBatie sfetanlf uvX aiaac 
(mm}, 2S0« 383,. 297 and 360 71111 (log € 4,5t, 4*31* 4.13 
and. 3*87 tnw* 8*60, 8*64 3 aaeht two 
O-C-Cljh 8.45. 8*3$ im, 6 «acli, tMO " C ^ c ^ 
ar^q^jh 4.79 (a, 2, 3*43**Ih 4.44 (d • 10 Bs}, 1« 
4.40 (d » 10 Bs), 1, 11*1}. 3.39 (d • 10 1, 4.^) 
3.29. (d » 10 mu u l a ^ ) * 3.07 ca <ar 1 8 mi, i, 
2.49 (d (J • 8 m } , %, 6.B), 2.32 {•, 1, 7-1) . 
^Mftal. wwm&t C, 82*121 H, 7.94f tS, 2.89. 
82.32; fi, S.lOi H, 3.9l9i. 
Fractiona 39-6S vara niyad and esFatalliaad trm 
banzana^haiiaiia to fiiroiah iUL-2«ll^il)fdro»2.8->dlaa%1^2«3-> 
(4<^tlyl.3«paiitaii3rX>Sqrraii0(2«3*-i}eacba80l»9<-0l, mp 13S^ 
(yiald 20X)f M /^ 347r tr, 3460 «3B flMiiioUe), 3400 (fiH), 
16S0 and 1600 m*^ (aaaatitratioti and arcasatio afatanh 
uv>«aac (Etcm), 256. 326, 3S0 and 36S n» (log ^ 4.S9. 4.28* 
3.92 and 3.81 mpaeUvaly); nor, (CD j^^ CO, 8.64 Ca. 3* 
0-C-.caj)» 8.45 (a, 3 aaeh, ) , 7.69 U. 3« 
4.87 (m, 1, 3*^) . 4.42 (d (J • 10 Ss), 1, 3-^), 
3.44, (d » 10 8s), 1, 4-S), 3.19 (d (J • 8 Bs), l^S-B)* 
G 3 
3.94 i9, U 2*84 (4 lam SBKh U a.2S 
I, 
J^  aiictiive of 2»nitr«A»c«it<^iis«iMi C40 gl* a«iMtliiaatfu$« 
ieAofeoitMaa (SO q} moA m p^&ie hvomm (99 g} was 
190*200^ for 4 lur* Zt tma tlwit eoQl«d mtA •xtraetaA 
thortMiglilir •ttiyl mmtmtm m 200 id.)* fli* 
fht wmm eliroMtoora^d owr CSOd 0 moA 
tlw eelisnii ir»» •luted witli iMxani-lMiuMiiM niaitisx« to 
fii«ai»li tiM dOAicttd bli^ittiiyl/ «flii«b ofsr^taJLliMa feom 
hixvmt up i^iMl^ tmt «p 
ffho for«geS,ii« biiAitnyl. (20 aad •i^ qfdcotts triotlqri 
plioapliita (SO «!> MHuiHid fov lir* mtmam of 
•obr«&t %m9 r^mmd widttr irttcmo nad tlw e x ^ niictm of 
ewcbasolo* wmm ehtrntttgrmpfma mmr («00 f )* 
fh* col wan VM oluted with « aiietiMrs of in 
iBOfoMliig proportlm, 70 WwxsUmm of iOO mH otfili noco 
eollootod (Tidbao 9) and oxwiimd toy mr and tie* 
6 >, 4 
Fraction No« } Elviant } " Remarks 
1-4 Hexane 
5-15 HexaMsBenaene 
(85115) 
Single spot 
16-18 Hexane tBenzene 
(85»15) 
Mixture 
19-25 Hexane t Benzene (70i30) 
Single epot 
26-30 Hexane3Benzene 
(S0t50) 
Mixture 
31-65 Heicanes Benzene (S0i50) 
Single spot 
66-70 Hexane tBenzens (2St75) 
Mixture 
Fractions 5*1S wece mixMd and on esystallisatlon from 
hexane afforded a mixture of IMstl^ l->2umeth<ucy<-l-iiiethyl* 
and 3-4nethylcarbazole8 (yield 
rractiona 19-25 containing 2-iaethoKy.l-4ibstliylcarbazoX« 
were mixed and crystallised from hexane-benzena in colourless 
needles, mp 158-59® (yield lOjt) (L l t /^ mp 158-59®). 
Fractions 31.65 were mixed and crystallised froDn 
benxene to furnish 2-methoKy.3-methylcarbasole, mp 217® 
(yield 45%) ( W t / ^ np 21«®). 
0 5 
ii'-C'.LiLt.-Jk' 
(2 g) wm ultli 
parridian liytSiroehlori^A iit 160-90^ SO fsin* It mmm Wmn 
eooi«d fttid diltttea with thm soUd prodHiet w«« 
•xtract^A witb tttlwr C& M SO %mm1md with driad 
and eoi^iitratea* tkm ww crsratalliMd f r w 
iMthaiioi in eoioiirl*«» to •ffcirA 
mp »m) ihlt.^^ mp 
gjgiiiliiblf^, 
A aixtnr* of 2.1i:rarQ9cy.S-»otlqrl««rb»sol« (1. 
S-li3rdrcncyi«ov*ioraiaot)9rfi« aimfttlqri •omtml (0*9 ai l and 
pyriaiM (0.S nX) m s t i m d at 140^ for 14 tir. Aftar 
oiiooaa of pjtiei^m tha caaldiia m i ehrOMitograpliad 
ovar f lor iai l <40 and tlm eolmn waa alutad with liaxaiia* 
rraetioaa eontaialiig giriniaibina waira aixad and cfyataliiaad 
from Mathgrlana ohlorida^liaxaiia in eoXoiirlaaa iiaadiaa/(rial.d 
(tit.^ mp Its®)* 
a-^tt^w-i-gnwraiffigteiBdt* 
a-Mathoxy-l-aatlirXeavbaaola (XOO mg} waa diaaoXvad in 
djcy bansana i)0 MX) and ona third of tlia banaana waa tlian 
diatiXXad t r m tha xaaetion fXaak ao mm to raiova tha Xaat 
traoa of noiatttra. Zt vaa than eooXad and ODft (330 MV) 
waa addad to i t . thm caaotion aiijitiiM iamdiataXy tucaad 
0 6 
It if«8 f u r ^ r 8tir»id 30 8iiii« and t ^ pxogimmt 
of th* reaction urns ehoeawd Mt»r min^ i t wm 
fottM that tl)«ir« wm no tmm of stactiim saterial l o f t 
St wii^tliiii vorlceA up m i l n g wiW tOi^liric^ 
eMorio aoid (2 x mlh hf tmtor* or^anio 
Xtkfmst waa aaparat^di dHod and tlw aoliraat v«»ovad« fha 
vaaidna waa ehvontatogra i^iad ovar filoriail (6 QK flia 
ooimA waa aiatai lay a misct^ ra oi liascatia^ liaiusaiia in tneeoaaiag 
pvopojrtiana. tlia fraotlona ooiitaiiii»f tiia daaiEad prodiiot 
%faea mimA and osyataXliaad Mrm aaatltrl^ ki^  eMocida*haiiaiia* 
iBi> tm^ m*, i r s i so i«7s m u m o 
and 1660 eaT^ (imirataratioii and aronatlo mas 
6.09 ta« mt-iX^^h 2«99 Ca« 2*S7*2*90 im» 
a.03 (f • 2 osd 8 liE), I, B-gK 
«.0.20 (a. i , 
jtom. rounds C, 74.09f M* f.67* 
i i h irts^^m-'ihtwmlismmU'' 
2*d«7«.TrliiiathaK]r»3^tlqrloarlMksoJLa^ CiOO atg) ifaa 
diaaolvad in dry bancana USO ailK maa% 10 tti of Danaana 
tma than diatillad fxnan ttia vaaotion flaale to emmm tlia 
laat traoa of aioiatism. Zt was tlian oooiad and D&Q (300 
waa addad to it* Vha xaaction aixtttta waa a t i m d for 4 lir 
t i l l thaca waa no traea of atarting natarial. iaft bahiad aa 
abown by tie* ^ oiiva graan product waa tlian waaliad witb 
1091 t^odhlOKle mtdA (a x 10 tia)« foUowwd by w«ttr «ri«a 
and eomsttiitratAd* Ttm xwsiAiav wm eturamatogrttplwd mmv 
i lorial i (6 moA ths csoXvnm ifus •iutsd idlth * mixttUDe 
of htacaiM-btfietfMi folXoiwd by •ostatd* flMi imetiotm 
containing tha daairad empemm w m «i3c«d and cesrataiJliaad 
tKom aeatona-hexana in paia v^llmt naadiaa* ai> 3i3-i4^d 
(^iaid %%%>§ m*, 28S* 
J^gsl* roandt C, 70*4Si 4« i l . 
i S O B E l E S S l S f f l l * 
To a aoltttion of oirifiiiifl>ina (iOO mg) in fxeatiiy 
diatiUad dcy banasana C40 nl) %faa addad t m (3iO ngl* 
Yha eoioiir of tlia raaetion aii)et:tUNi tui»iad iioRiadiataXy 
graan whieb baema dark aftar E r r i n g for 30 nia. m 
traoa of atarUeg aiatariai eouia ba €d»aaiirad on Ide aftar 
thia tiaa. Tha product m woiSead ttp by waabing witli iOH 
hydrooblorio acrid (2 x iO mi) foUowad by watar^ driad ovar 
aniteydroiia aodinn aulpbata and tha aoivant raaranrad* Tha 
raaidua waa obroaMtograsdiad o ^ r f i o r i s i i C4 g) and tha 
eolimtn waa alatad «ith baxaaa^baaaana nixtnra ia iaoraaaiag 
proportiona. 4S yraotioaa of lo s i aacb iiara eo^laetad 
(Tidsia iO)aad axaiinad by Ue. 
68 
w i t ii^  
f i p a e t i o n H a * " " T f tlttwii I" 1 aMittfkfl 
1-10 l i s a c m w mm 
ii-ao B M c a n t t S t n x s i M 
(ist'i^) 
l O X t t t i D I 
21*3S 8t3K«l!MtB«llM>lli Singl* i^ o t 
36>39 atoXttMlBttlMIM 
CSOiSO) 
MUitiiB* 
S t i w M t B i n M i i * 
casi7s) 
Single gpm 
61.6S MixtllX* 
elilorid«-lMxftfw «£iroie^«d eoiourlUM «f mmttmjtwim, 
mp 248^ (yield aOK)i m*, tTh tx, 3US CKB), MS i m » 
ICSO «Bd IS9S CM**^ Ctmsatvmtieii moA •jrOMtic aystwili twr 
3.00 (d i^m 10 Bs), I* {m, t, 
3.02 (q (J » 2 and 8 ffis) 1*7$ .O.M 
U* It -2.07 
aeel* wooxa* C, TT.eat 5*361 4.91* 
Cenfl^ tiMlAon M diwtdwrl 
ifffHI 
^ aJbttur* ,o£ H 9) 
tfiwitliiia { i ftil and 
IsgrriaiM (0,8 Mil w» rvfiisMia at UO-SO® U lur* 
the of pgrridiii* and 
AliMtli^i ncaeai jnmovaa uadar eediaaid and 
f««i4tMi «flur«MMitoc^ ii|)liea mmr iiorittii (40 fHa ^olmaii 
t 
wm mlntm& ititli m mixtiire of itt iiiamwiind 
proportions. rraetions of 100 aJL ••eli wara oolioetad 
11} and axanimd Hr tie* 
Hfelf II 
T 
X rr«otio& Mo* lluanfc Jiaaarica 
1*10 
luas 
26.40 
46-70 
71-80 
Baxana 
Haxanaitantaaa 
(901101 
aaxaaaiBanBaixa 
(75taS) 
HaxanataaiSKaiia 
(75<aS} 
RaxanafBaaaana 
(SOiSO) 
BaxanaiBaimaiia 
(a5i7S) 
Singla apat 
mi»tm 
Singla apot twim 
l i t t la atvaalUiig} 
Mixtajfa 
ftiagla apot 
Mixtiira 
0 
rraetioBs a<*40 mm mliKwd ma& ooaetntratftd (240 ogK 
fh* ceehiKMato t^tSiMid mms a «b«I.1 «o&aBt> off 
€lorl«ii 44 ttm tgmsttmm emtalaing tlw pam em^wuBL 
ymf mixta ana c«ipittailiMa tern ^Bts«ii«»}i«3ciiii» to M^mtSkHh 
mp (fimM i m f 349, 3390 
1630 aea IS80 m*^ (msmMe sr^taa and mwataratien) 
me (a • 1 H»h 
n i 9 3, axu^^). 4«i3 ca fisr • lo m) , u z ^ } , 4 .m 
(a « io fiih 3 a o (a 9 nmh u m o 
(a (if • 30 8s)* I, UM)t a»6s ca « e nm), u a.so 
la m i Q m ) , u a.oi (a, u i3*Eh l a o u 
totiL* feittiiat €« 79*«4f m 6*nf 4 « u . 
^33^33^3 C* 80«00| 4*iff H* 4»0$)&* 
fractioa 44»70 on ecyatailiaatioii tern iMtlqriani 
ehloriaa-bmaiia fumiahaa 1raaiiitia» mp 3S0^ (yiaia 40»K 
mt: t .M (a. « . 7*80 (a. 3. a r * ^ ) * 
4*39 (a « 10 H i h 3.30 (q • 3 aaa 0 Bsh 
U s a 3 (a (jr • 10 Bah 3.70 Ca « 6 Bah 
3.70 (a (ja* 1 8a>, I* 7*11. 3.43 (a« f^gK 
.0.73 (ba* i lK 
^^ tffayyte^ d hyajwflprlation ot koanina. 
(A) m n mmf'ajMjju 
A Sixtora of koasim UQ mq) ana aoatio aeia iOmX mil 
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Stlrcva with soliittioii of fcmgr*^ (3S mg) 
for 46 hr lit roan tmiporattirtt* flM r««istio» »lict<ic« 
mmmimA vioiot tad aia not oh«iio<i to tep «• was witl-
oipilwd for tlw foiai«tioii of quimiHi* BMvm f^ftosuicasite 
(309 ng) vm ttom to xwiSiie* tlM quiaoM (if temmA) 
•nA the mmetim miMtxxxm wm •xtr«iit#4 w itli iB0%l3|fl.«ii0 
eldorl^ (4 II 10 «!)• mm orgcisio iiifvr imii UMlMd with 
•odtiMi McarlMsiata soiiitiott, imt*r« ariod eoaoantrattttf. 
rvsida* WM ofystaliiMd fron l»»imii««»liwBttfi»« 'mp 
inr* i r of tiM proAttot sliokiod i t to bo thm otorting 
iiotorioi* 
A ttixtiiro of ••ooxbie miM (i40 otlqflonoaiviifMi* 
totvMOOtie (Mid Ci20 ng) ma& forroiM s u l i ^ t i {14 ng) imo 
di««olv«d in 0«i N vAioaidiato l»tff«r (iS » i| mud to this 
WW oddod m aoiution of Icooniii* (iO »g) in totrohydrofurva 
(3 Hi}. Tim roMtloo aiixturs %nm then otirxod 13 hr 
•t roan tmiptratttr** Aitor rwaoviiig tho WBf tho o^iisoao 
frootion WW oxtraetod with other* dried ood eoiie»iitrat«d* 
tie of tho fottotion pxodaot ohowid troooo of ma 
•dditioiwl spot (lower Mf voltio) beoido tho otorUag mtoriol* 
but BO reoooaoblo ^ontilgr of the eo^pound could bo ioolotod 
for ehorootorisotioii sxtrpoeoo* 
7 2 
m m , ' 
to m mHrm^ golntim of kaenli^iii* (300 tug) in tri* 
fisorotevtle Adid (3 «aK • •oXisticm of IdiaHitn tsiiXiao-
wc&tmf (0.83 in TWA wm rnOMm No trMttl, of •taffting 
tt«t«ri«l 1am dbarnKwd (Uo) «f«sr 30 niii* A nolutioa 
of totmeotato (4S0 ng) in t9A wm» tlioii to tim 
neetioa mixtuco and thm etinring continnBd for •diaiti<»i«I, 
30 miti foiJlowtd iar adaition of tri|ilMifi7^ l^ hoaphiiw C260 ngK 
Hf tar 30 fain* WtA was ranorad undar radaoad pvaasora and $» 
m i waa addad to jpraeijpitata load and thall&iai «a oti].<^idaa* 
flia praeipitate aa wall aa tht tnothtr iiqttor naca rapaatadJLir 
aictraetad idth nathylana oblorida (4 m 20 »1 ) . Vhm m^ixflmm 
eiaorida la^^r waa waahad ifltli vatar* drlad and ttia aolvant 
raaoirad, tlM raaidua «raa Iqrdrolyaad wltli 9% aodliai i^rooclda 
aoitttion and axtraetad ^tlk atliar aa to xmmmm tha atarting 
natarlal* Aftar aoidifieation of tht baaie fraotlon i t i#aa 
caaxtraetad with athar# driad and eoneantratad* Ilia xaaidna 
(2 Kg) ia f t aftar ramovai of tha aoivant gava no aatiafaotoiy 
raault on tie, and could not im oharaotariaad W as^ 
•aaa apaetroaeopy. 
SSMEBM, 
i« Xirtikftr ana Xadilvii »«aioliua 
Edition}, Vol* X, {»• 472, Ult« BaiHt, jytiahiSiad 
( m s ) . 
3, S>«iifol.« fiiiaosMn, i^ yiiG,. 
,fft§i,„Wl»lff* 
3. S. m t u I ! ' (19S8K 
4» A.IS* EAdhelurislmtn* C«6* VoMrrnmim^ viA K.V. 
mm iftfti mu* m* ^^^ amu 
6* Ot^ kraboetjTtf B«E« SafSBWii* ttaa 
fmtxaim^n. (196S). 
7. Chowainiffy Oi^abortsr* Chum- moA Infl,, 
949 C19«9>« 
O.P. Chaiicridbortaf «i»S i:hoif41ttiKy, t>goe. Vtl^  
intftgattUonil imisffaiai gg glUBsltlMEy Hafrigal 
ggodoct* p«4lS <1998)1 €ii«Iicr t^»ar^* 
g f^ffti,, goffw Ifi^  m (1999). 
9* Chaleratyorty Cham- Coigt|., 999 
(1998) • X thasSt Dr« D.P* Ch^nborty £or a 
of iiiiarr«3rttoiiMi* 
10* ll«8« lt,v* wmx^ kiu:* tia. chitftguf^, 
fctUfgi. iSOl (1998)* 
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lU lufi* K«pll.« aafi PopU, iKpaginitii^. 
?«0 itutu 
tZm B«S* *t0Bhi» Kwiit* moA QmmStt 
U7S 
iTarwiiiiihaii, lf*ir« PrntmOktm anfi @«t>. SSellciir* 
I M i n J, Omm.. 47» (1970). I l^ mat Dr* 
Saffa«Aisi1iiiii £or pfinridiisg ttw eonparison of 
stiihKnIiiii* 
U . S.P* Kapil* aoa S.K Fopli^ Chwa. n d lnd^. 
9S8 (1970). 
iS« Km*!* II.8* ic»|iil. asa s.r* £>es»li« mtrnrnmirns 
loss (1970)* 
i S * 8 * P * K < i r t f « x « i u s « S ' o p u . S s S S H i t i l t e m 
IddiSaifc* 38S7 (IM9K 
17. o . daiuimfi* f.V» Simlik, ana F. Koirt«« 
1477 (IMS); Qadiii CIID ft* MteHoitlflm* COMM.. 
20 (19fi). 
18. Qmooi moA a. itodhoiilcii. mu, 
164« (lSi4)» «»d Httndciat* Jf. Jtaair^  
Sbtojuitea.' 6061 (1970). 
19. M*^ . D.O. Cluctw, aaA Illiitiii9« 
f^muSSm*' XS47 (1970), 
ao, o.a. 8v6bod«» 0«A. PoO)r«« eitipsoii, Mia O.B.Bodcr* 
iUjmUOU-iSl.. 7S8 (19iS). 
n* rn^ho&m, BsnaSi* M» (ifHfftK 
aa* CtOaqm mxa lf« CiM»toii«lie»oa« Proe. 
set 
83* afiS S.^* Cfeitin.. 
iaea ( i m ) * 
as« mtttt ttiiil Zn^ian J, aof 
U , fl»a« »0tratiiiih«8, M.ir, p«r»«k«c* cut m&mXrn* 
I«a3c«ir ei«tMrt* iejsmMJSm,** S^S 
a«. siiai«r a»a m&wmet* gma^J^am** 
39« Oratcfiii mdkaomlmO/gmsmnt madtt to Mr* 
for tht getMiroas mnpplf thia eaapdond* 
30. a.J* tmvlbmv mxA MUiwk, Omb». 9S CmS)* 
Si* »• TViteaehi^  S« P* Vimttmw, moA 
33* 8. llA«fifri«»a« Cinrle* MamXmA* and 
33* Broditt* Mctlrod* nhof , and S« UiSaiifriana* 
j U J U s U . . ^ . . m 741 (m4}* 
34» B*e. a.K* MUanA. lt«B« S>«n£orth, HeOUlivriqr* 
•nd M Meacmop, g. Jtor, ctiwa. sofl.. fSU (t970K 
n i 
lammh t^ li«aii« mnA e«». hivA, M^JSm^^JSOm** 
Si* lt« B»&4cil>erftir mi& KmK ^mee^, lawty. Chitw. . 
a2i c m s ) . 
3d* II* €«ia«cle« t«W* KinciJi^r and Jaar, 
If. ana fl^JlRau •t^tgrfmi^. ^ 43 
40. ^eMnom, iuabSBUKE** ^ t019 iXM}* 
41 m&gwtm i^aon^ JT. ^oo,^ 
94« (193SK 
1120 (1969}• 
smsmj^. 
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Habitat. 
Glvcosmis pentaphvlla (Retz^ DC'(Family Rutaceae) 
(Hindi - Ban nimbu) is a small tree distributed throughout 
1 2 
India, Ceylon, Malaya, China and Australia. ' 
Medicinal uses. 2 
G. taentaphvlla has been used medicinally in indigenous 
system since long. The roots pounded and mixed with sugar 
are given in fever. The wood bruished with water is 
administered internally as an antidtcfee for snake-bite. 
Review of the past chemical work. 
Glycosmin^ was found to be the main constituent of 
leaves of G. pentaphylla and was proved to be identical 
with veratroylsalicin. Frcati the leaves and twigs collected 
in Australia McKenzie and Price^ in 1952 reported the 
isolation of furoquinoline alkaloids, kokusaginine (Ic) 
and skimmianine (Id). Independantly Chatterjee and 
co-workers^'^ recorded the isolation of quinazolone 
alkaloids, glycosminine (Ila), glycosine (lib) and a 
furoquinoline base, pentaphylline, from the Indian variety. 4 subsequently pentaphylline was shown to be identical with 
7 
skimmianine. A reinvestigation by Chakraborty and Barman 
led to the isolation of dictamnine (la), Y -fagarine (lb) 
and skimmianine along with small quantities o f - s i t o s t e r o l 
and a coumarin. 
OCHJ 
JL N C^HjC^ Hj 
I 
n 
"2 «3 
a : H H H a : H 
b : H H OCH3 b : CH3 
C : OCH3 OCH3 H 
d : H OCH3 OCH3 
R2 
a : OH H 
b : OH CH3 
C : OCH3 H 
a 
b 
m 
H 
OCH 
R3 
OCH3 H 
3 H OCH, 
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ixzmp mna (IZI«| igm . 
ths of this filsiit* H «i«»fit ^fmtmamU^ invwati* 
this iplciit^  aai tm 
eiuEimgmlm hmm* glyewmlM mrnl^*^^*^^ maA ii^yemoliMm*^^ 
e»f ^ pctiolttim th» of 
»«3«c}iia.«r t&xmalm ittsi^twd to i t olaiMiitiil 
wtm eef}£im4 lif mmm ^toxadUMtioii 
(If'*', Ut)m It bad oat e^Mtlsfa. ftnuQtioti M two notlicaifa 
gvcHips. Otyeosoiidiiii on awtliritttioii with m ^ l iodido 
fnrttisM thi 
yiw iir •pocstam mhmrn^ hmAm at S4S0 imh i i ^ * iftftO 
(ttiwfttttratioa M miMitie oyotni)* 3.979 (&4I0) «»& t a OM**^  
(fiilMtittttod boiwsii* iocivotivo}* Hi* wr •poetsm of 
VlyoosomiM A mam (tt&B) moA m (lof e 4«4Y« 
4«0t *na 4«t0 cospeetivoirl iiiaioiit«d i t to tw • earlMSOio 
dorivfttivo* 
^ sine dust fiyeoiioiidia* 
StiMt^latioii with h^&iMl^mie tiiA 
•ffoe««4 « motiol^ deisagr phtaol* iiMcdi IM* fcwnS to 1M 
x«sittt«iit to cv^otion yiti it* tOBrl.«t«» m spootnai 
of tlMft plionol sottet* wmi vory- to that of a^^thoH^* 
em a^mmlm* €vtm, i t* tMiistr«l. mtmm mid tlM 
icoiation ot Iq^  sine <imt aist i l i tt ion 
•hoiMd fiyeoac^idititt to bo • oagbiisolo doffivotivo Ii«v4ii0 
en MTCKAtio e^io and two oiroiHitie mmthmflii^Sn ito 
iiOioeii3,«r ntfko tip» ossi^iimnt* voco in •cooeattiieo 
w i ^ ttw of t l i i^ oiB^iot* in ^ mm opoetftm 
of th» bMO «t 7M 6«].<l ond (tuo oraiotie 
flMtlioKjrioK Zn oroMtio cogion of tlw •jpoetin» tho 
Mqh f iold oinglot ot ifoa iatoepcotoA Iqf CKuyiridoorty 
•nai ttm mm orioiag mm to ohioMino hf thm tifo ncoMtio 
oothoacf'lo glf^Koiitfiiw uliieli •ugpictod th«t iMttMSS^ l 
groiajMi in thtt oilcaloid «ior« ot ^p^ pooition irlth cospoet 
to o«eb othtr. Baiioo tlMiy if«xo oMignod S* onA positions 
•na glyoosolidins wm fosamistod as IVI>« 
A esMfta oKosinatimi of tlis mr spoetrsi dsts of 
glyeosolidiiM csvoslsd tliat tbs proton signsis in tlis 
SXOMSTIO roQion 1MS not bssn sssignsd propoviy* Sltonld 
th» two nsthoBiyls ooeofgr 9 and J positions of ths osxbssolo 
nscloiisf Cg sua Cg pcotons m ^ to lisvo cons Mgli f io ld 
ss doublots* With ths sviiiitf&ilitr ssvsrsi synthstio 
in em ^ahAi Cci i i^r IXI i t 
w«tt iiit«xtt«t to miitmrnti^tm tfec mtm^stan 
mil* mx wofle VM in OialuralMartr^ ^ 
«Siat!itsia«fi mt& foaaft i t 
to im Wtmmtst £mi giyeovolidiiw* Bmam& mi fturthcr 
^•gradAtiv* week im m 
atjraetiuni for th$,9 hmm* 
MM ttwcvfov* iuia«rtalt«» the intoxwaiat** 4«S* 
liliii6tti«99iswi*«iMtlqfl«2»»itr<ibi|iMi)|yI WW* i^dh WM 
witH B-iod<ito3«*fiii vaifSmr ^Untmrn eo»dltio8t* VIX 
b!r lMiaitl»9 with t ir i « t l^ j^OBfUtHtm foiiowsd 
br <soii»fi ehronstograi^ of tlM octi^ |aro<toet wMeh 
fumistwd m sixttuire of 
•tid l^^tt^ieaxbasol** CVIXIo,l>)« ma$, 
flMtlgrl- (mrnthK 
Xa ttm wm •ptetnui of XXI» thxm* «itK^«t« « t 
t«49» ••OT and i . oo Y wavt iiitocpi«it«<l for out airooMitie 
WBthfl moA two Mthooqri groups ro«p«etiiro].y* In tlw 
arcMMtio ««9ioa of tht •pootriNi tb« Mgli f i oM singiot 
•t S«<ni WM issigiiad to wUio tlw nnitip&ot «t 
3«t4 y w«» •oooaatad for tha protoiui at C^ audi C^ jpositiotis* 
ma two 4asliial4aa protoaa at e^ aaft C^ aisfMiazaA at 
H^CO 
M C O - ' ^ ^ N O 
YT 
HjCO 
i n 
HjCO 
R2 
r CjHj R, 
sm 
H R| 
A : CH3 
b : H 
R| «2 
H 
CH3 
" I 
a : CH3 
b : H 
"2 
H 
CH3 
8 1 
U0& ImVf^i^ (J H 2 Bs) ) MsptetivcXir* CoBipcfifloii of 
lnaie«t«d thftt %1(mTi «Mxm not idtntictai* 
tH^ m vtew to e o m l « « « i t* ctieuetiiiffe thm cmpmtltton 
of mir d«ttt of giifoosoliaiiMi idltli tHoao of eMme tmsmtim 
ift* unatortalMii* Za tli« wm 
•poetsnA of 2#7«41iiNitiioacy*3«4ii«tl)3rlo(urlM^ thtt tlicoo 
high iMd singiots at 7*7S, «*19 mtA tt«isy Hove ossAgntA 
to aroiMtie Mottigri tofo eromtic •wtbonyls ]r««iNioti¥«l7* 
flio i^tosia mt C^ andt C^ rnpmmm^ m bvo«d siao^t 3*077'* 
K qoftrtot at 9 . 2 9 • 2 moA omigiMia lio 
• IU»d»l«t at 2.24 7" (J • 8 lis) to tiM ^ M o i a o d 
pxototi of po«iti<Mi S* Vhm otiMr dooMoXdod proton 
•ppvmd «« « •lii0}.ot mt 2*14 • 
Tho tuor «p«ot£iin o£ 2»S»diiMthaK3f«.i.4Q«tli|^losrli«aolo 
MhoHoa tha aromtle notlirl aifmlot o t 7*777^ ^ vliiio t««o 
•roMitla MthoxyXs «t «.24 and €#1,4 y • XB aroMtie 
MQion of apaatrtM, two ^uartata at 3*27 afid 2*$S 7^  
(J • 2 and 8 Be) aaaignad to 7 - and S- i mpaetivaJly* 
lihila 6-li apitaacad aa doiiI»].at at 3 * 1 1 • 8 BsK ¥h* 
I and 4-g appaaiad aa ainglat at 3*08 and 2*33 T eaapaotiiraiy* 
Slaparitr tmtmmn the UNT data of glyeosOlidlM and tooth 
of tha ^bova eoMpounda mlad out tha poaalfeility of tliair 
balno Idantioal* 
8 2 
In Wm mm »p»etmm o f 
th« Ishiws tfingi'ts ftt i ^ l l mnA T' m f 
••si^ xwa to avmMitie Mth^ri mn& two wroMAtio iMtlicotyJLs 
Mspvetlipvly* In tlit •roMtie moion o£ tht •ptctim 
tli« Iii9li timlA singUt at S*0# Y wm a*«igiiii4 to «ii6 
eoQld Tm OQiijpftjiwd ir««y m i l witli tlM higli f i « l4 oiiifliit 
oibtftiMia hf eh i^OtMMr^ AJ£«Jftl,« ^ ^ mr •Foet^ nni of 
fllyeottoXitflnt. VIMI apfittariiia qLit«rtot ftt S«09 ^ 
(J « a «tiA 8 ite) imd tiM M at 2*63 m B Hs). 
fhc two dosMoldofl i^ rotoAs onA opfftuced •• oingJlot 
ttt a. 17 miA aouibJLot m% 2 M Y (J « a Um) sosptotlirolly* 
fh» alMMFo «p«etr«l data of 3« 6»4i»fit}ioa^<-a«*atatl^. 
ea^baaolo waa in good aomnant iiitli that of glyeosoiiaina 
and a rigoroiia ooaipasiaoii ^ tie, ifv# ir» «aaa and 
ttiiaaptaaaad adxad mp 4m^xm$.mtitm eoaficaad thair ida»ti^« 
83 
It %fM pmpmemA ^ tlw nttliod ^mmneiTem^ in %ht 
iit^ratiiC** tq? 61^4 mat (Ut*^^ bp SMlV* m K 
to a eool«4 waA s t l m d ec^utlcm o£ 4»braiiiQPV«ratc<»l« 
<160 9) Qiftoial memtle aeid (900 mi) mts ftd^ei eoneeiw 
tratiitf tiitxio ftcdd (284 ml} I t fitrtlMsr 
fltirewd for 1 br jpoumd <iir«r eruabtd ice* ttia 
•olid MpftTtttod oa% WQS £iit«ciid* wasliid mil ifitb 
w«%«r and csyatailiMd Micmt otliaiwl* mp (fiald 60%) 
(Ut.^® BP iai-24®)» 
ffr.lfflft.9iPl Wit,mt,* 
Xt pvapmirad «• daaeiribad in th* 
bp aiO® ail®). 
A nixtnr* of }^4«diflMitbQ0Qr«d-iiitcobir<»^nseii« (30 g)* 
S^iodotoiuam (34 g) and eoppar bronaa (60 waa baatad at 
160® for 4 br. Xt ifaa tbaa eooiad and axtraetad tboroogblr 
witb hot mttvl aeatata (6 x 300 Tba eoiibimd atbisri 
acatata aattracta iiaca eonoantratad and eliro»atogra{iiad orar 
8 4 
«ll.ic« fi^X (SOO «}* flw eelwm wm •liitod with ti«x«e0. 
|}«ns«M in itieirttMiiig i^portioaa. 62 rrtetiom 
0f 250 ml •meh mtm «oll«et«d (Vil»l.« 1) usd 
br tie* 
WfActim 1 musiit 1 Bmmitkm 
HttMMIi 
I1-2S Bmmmtvmmtmm si&su 'iqpot 
26*40 Bwxmmi^mmm 
(7St2S| 
Mixttuw 
41-55 B«x«li«t8*lis«ll« 
(75i25) 
Slii9l« mpoit 
56-62 liWCAIMIlBMIMII* 
(S0t50) 
fjraetioas 4i*SS war* miifwd and esyfltailiMa fjrcn 
liMMm* to til* blj^i^a* mp lOS^ 40)11 f 
mm, 7.62 S« 6*04, i.OO (•# 3 tr-OC^jh 
l a ? I , 2-ah 2.60»2*84 (m, 4« 2H4 *-g)« 2.47 
U. i . S^K 
yooBdi e, 66*011 B, $.801 N* 
65*9)1 H, S*49| % 5a2K 
8S 
(la and atsl^acoM pliosi^t* (30 all ir«« IWAIS*! 
oadter jiloir tsfXiix fos Ift lir. of 
wmmtmiA wxuSms mOBimA j^gamm and tlw 
gm&Mm ww cheemAl^ grtpliiiA wit CiOQ 
flMi oolwii wmt mXvtma with limc«ii»»lMti««i!i« iiiacttiM to 
isoc^Mitig 6 9 fr«eti9iui AF 100 nJL •MOI 
«•£» eali«<tt«a ifitols ii&d cK»iiMtA Ity ^ ^ t ie* 
ZM-m. 1 
fit«etl«n ito* Hiiatit 
1*S Haxan* SlnglJi a i ^ 
6.30 
(7sias) 
Ifixtucv 
aaxAiMidaiianiii* 
(7St3S) 
Singl* apote 
i6.S0 rnnmmiiBmtimm 
(SOiSO) 
SiBQl* ajpeiK 
SI.6S HtxMiatfiviUMiaft 
(2S«79) 
Vho aaaliTAd ixaotiona S6»f 0 mm eGaltiMm& moA 
«iy«t«IU««a fron Iwma* affevA 
fe|» 175^ ( f i « l d m%i m*, 24lt i r 3$f4 (MH) 
86 
•fid 16S6 cn*"^  («renati« nar 
JTOTIL* C« 74*i4f ««38f H * 
%m V* Jiir«r«iuunnm4» ateoK4« cif tht Bot«iiieal mmr^ if 
of xioaim^  14 la^ ( m i K 
3. K»ii« mvUkw ImSlAii MtAtcimd naiits''' 
ilvA mtiOiii}* Vol.. I , p» 4tO* I»«lt« ttMti* 
iMm ami* 
I . s . Putt* Jfflt, yiXHi* h as 
4* A.*, mrnrnmim ana itmtlif Salt, 
(i9sa>, 
S« OiattiiejM 8»Q« ifKjwiftar* 
X L iO* M S 2 h SOS# «04 U9Si}» 
A* «nd lfmjiiiid«r# jumr^  y ^ g gffg- -
M* (19S3)f 34S9 (19S4). 
C h a k r i ^ i ? ^ « i i d a « E t t « i i , f r j p i t 
^iS* , tai a9eiK 
tiKMriiiil«c!}i«ri« a«su BvibiemmAmg 
I0« ir. i^rrotlMirs, SaaBBaJSS**' 372 U9f«)« 
l it Mm Cluikr«borty« iMm* AOd B*X« dioMftlwry* 
yhirtoiili^aia^. J|« 771 ( i9f9K 
l a . CtuOirabortar Wia i^ei. n d citt^feora. 
12^ m C19M). 
o p 
o 6 
13* MI^ OIMX ocMnaniOMliiofi Ci970)* 
I tbaidc Or* cfeaiksalJQrty tm m •tx&pS.* of 
QlyeosoXidiiis. 
14* w«lf« aaA €« lOiitii* Osm. jy|« it« (1993). 
IB* ¥* "O'dAic* md a* iK^iiuieii* tf^r.Clm^,. 
3oaa im7>« 
LcottHielk vea WIM, Jmrlao^ 
IffilfflWtl^ t .im^ii. (1930}* 

8 S 
ill of tlMir limriiig •» 
iMifil,«iui iiicfeirperttt«€ in tlwir stciidtiir* and (a) elcw* 
xit6«aibl.«fie« to pNitiotMttaiiM*^ comm stciie* 
tmrikX pmtmm%»s» of « iarg* nuiilMr c^ aoeoftod 
dcugs* MMMd itttAVvstiim MolAouloa for jibmm&eoXogic&X 
•¥«XitRtioii* The «v«il«l»ll.ity of • lort^i muDlMr of oacbaioioM 
doacdtivd in oitrlior parts of tMm t}Mi«i«# ther«foe«# 
m w i r t l m t k m of M o l o i i o a l iiotlvitir of tlmso 
ee«poiiiia« wa& tiMiir dorivotivoa* 
Prior to oar woilt OOHM 
morit d»«<arilbodi in iitorvttiro M pluifm«eologio«il]f octivo 
im«iit«* tliii* 9«(2«<4lMath|fl.i0iitioetlit'].}o«cl»«sol«^ 
% 
jPfrrolidyiottqrDeorbwsoio (X«#&>) «na tboir i«a«S#4* 
tvtri^aro miiA l,a«I*4#tO#ii»lMJc«lqrdro dorivativoo mm 
Bhsmn to ixNiMss noiik to nodor«t« oatiliistaMiinio ootivitar* 
a: N(CH3^2 
b:N C^Hg 
9 0 
mm duriirmtimie ( Z i r 
on pliiifiiMc^ogieal mtvAy fooaA to poteom 
iiiititiar<Kstie« •fitia«pM«»iiat maA •iitioof«ml.»«iit pe^ptstlmm* 
Rg R4. 
JL 
Qumismmmet ssits of 9.«j.]iarl4H)iifiottI1c3rie«t;liiiso£«» <XXZ) 
ba«ii irtporttd'* m fwngliotiio Mocdcing mm jparasitieidaa, 
i^ jpiilts* 
R, R2 
9 1 
%lMi •9X%m of tht typ« 
CH 2 R 
CHg-N 
m 
Rsc»ititl.y SOI!!* enthmR0%m (VP 
/ 
by Hmtmie% s««etlQii of ifi«li «fi 
miiM m0i tom A^MPigSm and aubMoqiMat xwdoetion* thoMid 
«iitiooinniitt«it aetiirity* 
\ 
0 - 2 
Tilt eontiiiiii.110 «««rol» fcur mm M0l09ie«l.l]f •etiim 
proiijpteA m to iiiii&«rtailt« « d«t«il«a odl 
•cMMi «al>»tit«t«d il.«IlQr].«i«i»o*l}grie«]el>iuioX«s« 
ci«rl»iS0l«« and c^filwyitiiidtoi*** 
vi^titttiMtd ««xi>«BOl«« veqaieed for tliis work 
titee •y»tih«si»«a lar tint ioiioi^iiQ gcti«r«i3l rout** 
tkm M i ^ s r ^ * (irxxx) msm f M l y ^ t a i m d 
condtiwiiig tli« tfiibstitatAA a»iiitr#bsdfiolMii8B«iMi» (VX) 
tdtii siibtttitiitAd &oaolMiiis«ms firxi) utufitr OIIMSWI oonditioiis 
Mid colmm ebronatogirta^ mmg 
91i« Mi^ar l 4«£ive«iv*« so imc« wltli 
tri^th^i plio«Si^t« to the «Qrr«spQiiding oarbMeol«« (X)c)« 
iOmii mam tlivn <»mi pvodhiot %»» •xptetttd 4m to ths posslMJii^ 
of fitrelivation ii»roliriiM| Aif£«ir«iit position*« th* prodtict« 
wmrm tmpwmtmd kgr column ohroMatogriq^ ligr B^d tiMi iaoMra 
eli«r»et«ri«od by a«r apcetcosci^ {Behmm X). 
a* im^mtpmrnm 
Vh« intttSMdiats bydraxoasa (XXX) Obtainad lay eoapliim 
3*h3^dco]Ky»athylaiiaeyeioliaxaiioaa (X) with atyldiaaoaiuai 
ehlorida (XX) in tha proaoaea of a baaa wara iqpol.iaad i«itli 
a «ixtax« of liydrochlofie^aoatie aeid to afford X-OKO* 
i«3*S»4-tatralqrdrocarbasolos (XXXX). Bnang-MiiiXon radacstion 
of xxxx fumiahad i,a»l*4>.tatraliydrooartM»oIaa (xxv) iihieb 
Br 
R, • 
m w 
R2 ^ 
NO2 
IX mn. 
SCHEME I 
V^CHOH 5 
O 
X 
Ri 
n 
- R I 
XI xn 
H 
X 2 
o A 
XDz: 
SCHEME H 
x m 
vmm MROOtldy Mf^beogtwtM to th* 
|3CV} ^^chlGtmil^ {svaamm 21). 
9lta of th« wis tli»ii ttcilticiwa 
wLth mppmi^i^rn n^ftllirlMiino oMIofft^s 
in of codititt Iqrflvid* in jMfiiixljig a^Iotw* 
A ii^ iitisrtt of (SO gf iaS 4««M%liflaiy« 
<S0 g) Iwatad with eepptx himmm 
iim 9) at 230*30^ fetr 4 hr« On eooUng* tli* rvaeUan 
peoAitot •actva«ts«6 ifitli •tly^ 
(iO X 1.00 mHU ¥Imi total orgaiiie oxtraets «NIXO em^imA 
wsa eommntrmtmArn Vtm c«»i4iMi vmm nihsmmtogg^tmA cnror 
•ilioa p&l (800 9) • BHntioii ifitb nixtiiro 
(90110} i^ iirtkislMd 4*<diioro»4 '•iiitff«i> 
whieti fvoot 1iaic«iM)« a^ 79^ {fimlA 
a m * tovutAi H« 3.S8I Hr s«3a« 
C^ jH q^CIRO^ XWXaiirasi C, U, t.79f ISf# 
4-ciaor«k.4*-4wtti<mr-2«*&itc«i^ifi»i^ (30 Ol m 
lMat«d with mHay^m* tciotlqrl sAioaiiiita (60 at iiO^ 
fOK 10 iftar caiioval of tlia sol^ant tha solid was 
filtajrad* waahad with haxaiia aaa evyatalliaad £gm atlqrl 
acatata-baasaaa* nip (rlald eOK), 
Anal, roondi C, 67.301 B« 4«4)i K daO. 
C^jH^^ClHO Mqulxoai C, d7a6i H, 4«a3f H« d.OS)!* 
9 5 
h niittiirQ of 3*iMthoic3fioaoto«iis»fi« C7i g h 
iMiiMna (63, f ) aiid c^^i^r brotw* 0 ir»« 
320130? fojT i flottraist of 
prc4iii:t wm ec»ie«»tr«t«d ana ehronato r^ajplMiA mmte rnitlewm 
giii ( I HgU mutioii I f l ^ htxiui* i«urai«te€ i«asthcaBr*a** 
jtoil* roitnii €« 67*^1 n, 4*sii 6.04* 
fiia foir«9oie@ Mftittifl f ) on esroUs«tiob wltli 
f^otphlt* (66 ml) « t 160^70® for 14 lur 
•ffordt«S m f»i3ctitr« of ewthtm/efXm*, «Moh W M ctmammtagKmsim<k 
ovwjr •ilioA.f^Ji (500 9I «t»a oitttad itfith « aiintaro of lwie«iit* 
bssiMM* f)w lMim»m''hmMtm igmekimm on egfgt^limmtim 
« 
from btOMiit ttffoKdo^ i-Mtlip3i^ttflMSoU» mp 
Sltitioii SOK fiursii»li«d l-—tlMaqr«. 
etHMOtolm, ifhieh wu acystaXUMOd frcMi baasoiiMthyl 
mmtmf, mp 151^ irUXA 4m) (Ut*^ mp 
fiMM %mtm pr«p«r«a •• doseriboa in ths litaratiur**^^ 
S o 
S)«3 qy in wftt«x> if»» ti^sd during 35 min 
wltili vigorouc stiTfiea to • cooled so iut i^ ^ 
(17«8 g) i » isetiittaell centeintisQ soaiim 
memt^ m (S5 g} n^n « ecnpomia MpiMrelsAa Aftiir 
fear I lir« i t diliit«<a iiitlt watur ttw 
pf«eipit«tit4 iisiodviet ^ filtx'fttiet! mi& 
Jtol. foundt C« ir« 
e« 6S«4Sr H* 5*911 i3.729C. 
i 
ifo osreloliiSE«i«»l«3«dioiM»* I (4-£iiioro»} i^i^D^dracoiw 
(30 9) di««olir«d in fte«tie aeid (3&0 lal) was 
QMPtftilly add^d oofie«Btrat«d hindroehlCMrie aeid (95 Mi)« 
tim mmotion laiittiir* hmmtmd for iO miii «t It 
th«n eodl^ id and diintsd with ir«t«r» pir«eipit«t«d 
Kftt«ri»l w«s iilt«c«d« dri«d And cxif«t«aLli««d tfCM lMns«iMi, 
ap 305*^  (7i«id 4096) • 
AstiU t«und« C, 7|..jl«l 4.861 ti, 6*73* 
h ^ i O ^ ^ c« 70»93f B, 4»93f £l# ••80K* 
hwAxtaw of 6*£ittoroN.i»oKo-l«3«3«4-t«tr«hydroc«rbfl«oltt 
(13 pot«»iii«M lifyidroKid* p«],l«t« (33*3 0 moA hydr««iiM 
9 7 
(10 aa) VIM h»6t«d in di«ttqfi«n« glyt^l (100 mi) 
on a wft%i»r hmth t4ii mmt of thm potmBmktm li^ llcciKia* 
dissoiv«d« Mt«r gi»fXiming for I hr« th» 
mise^* WM dl«tl.Xa«d ti2.I ttm trnmpBgrnimm of ttm lim^A 
risae to It was than fitftlitr x^fimcod for •tiotluic 
% hr^  ooolAd «Bd dilut«d ititli wetar* proeip&tatod 
•olid oMtraotad %fith other (S m iOQ ml)» tim €md»im4 
etbaeoai ityor was w««hid vith B% hjpdroohiorio «eld# wator 
and driod* tlw raaiduo ol»ta4Md on caiao^al of tin soliratit 
itas essratallimd from baneono^ baacimo* mp 
(yiold mp 
A-miKtortt of ft*fliioro»i,af3#4»tatr«li3rdxoo8rl»a«oX« 
(10 gf) and chlortmll (14 g) in dry icylana (60 ml) was 
raflttxod for t br« fito solvent vas rwaoirod and tha raaidita 
aftar eoluaa obrenatograiphjr oirar aillea-^tl (200 aolvant 
•jrataai haxana^bansana SOtSO) gmm tba ppodtiot« vMtth traa 
orratalliaad CroR bansana.ti«xant, np (yiald 90H) 
(Ut,^^ mp 
to a aolmtion of oyolotiaiHsana-l*2--dlona«l*(4*aiathQa^). 
phanylliydrasona (S« in glaoial aoatio aeid (4S0 nil vaa 
««rafttlly addad csonoantratad faydroehlorlc add (ISO ad^ ) and 
c. q 
that ssttction mixture was boil«d for S*iO ntiii* Zt was 
th«n eool«a e»d diluted with wat«r« thm jpreeipitat«d 
edmpoand wa« fiXt«£«d« waahtd \mll with vat«r« dried 
and ersrat&llisad from beiiE«ii«» mp Cyiald 56)()« 
^ssl* I^ oundi G» 73«29r N* 6.00, 
7.8.9-tatrahgjlro^iQ-»*cvolol^pt (blitidola. 
A mixtore of 
i0-g*ejroloh«pt(l>)iiidol« (i6 diatt^laaa glycol (liO mih 
fardrasBititt hydrata (iO ml) and potasaiinn hydroxide i»aiJl«t« 
(12 waa heated under raflux for 1 hr. It was ^ n 
diatilled t i l l the temperature of the reaction mixture 
riaea to and maintained at thia temperature for 
another 3 hr. Addition of water produced a thich precipitate 
which was filtered* waahed wall with water and the product 
cryetalliaed from methanol, mp 1)0^ (yield 609(} • 
itoal. Founds C, 78.20| B« 7«8$r % 6.5S* 
C^ H^^ yHO requixeat C, 78.13| H, 7»90i 
r 719| P^ {pimm* 
Xt was prepared in a manner as described aboire« 
mp 135.36® (yield 45%)* 
Anal, foundi C, d7.88| a« 6.321 R, 6«24. 
C j^Hj^ ClN requiresi C. 67.97> H, 6.10> H, 
9 
a i f l a f > 
SUiiftttioaiirearkMMBOl* it 9} wmm tmtkt^ A with sodim 
lifdrid* <@*8 g) ia drr CSd all «t ISQ^ for 4 lir* 
ohieridt (a*5 iSi»aolir«d in 
^fSBcm %f«« adtdad to th* cvaeiiion i d i x t o « * tt wm fttirtb«ir 
cvfittiniA £«r € hr* eoo],«d «iid d«ctQiipo««a «ttUtioa«iir w i ^ 
ifat<tr« ^ jcyljiiii Iifair wm ana the •^•oas 
iigp i^r •utraetttd with JMnwaiMi (a x SO flit eoaibiiMA 
orfMoie Xmymt wm «xtiir«etid with ais hfiroehlorio «ciiA 
i i X ao Ml) ana tlw toiiaMia utiAln aolittioii waa ImaifiaA 
wiUt aodtinsi hiemehtmmtMrn IPha pmeipitatad oi l iiaa oxIxaotAd 
with othar^ diriad and ocmoantjratad. Hit vaaidii* waa 
diaaolvad in aiiniKuai quantitr of aia^iasiol and tcaatad with 
•athanoiie aolution of oxalic aoid* fha praeipitfttad oxalata 
aalt waa filtasad* waahad w i ^ atliar and osy^talliaod 
frai iiathanol up ifO^ (ri^ld m%}. 
t f adopting a aiatilar proeadiir«« othar ii*»«llc3riaMiiio» 
al)iyloar1»asolaa# tetir«hydroeail»aBOlaa and ^elolwptindolaa 
waca pvaparad ( f ^ a a t* XI and XZZ|« 
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fii« bioJlogieal «v«l.itatio& of tlM»« eoiqpoiiiids ««• 
earritd out in th» Division of fteafmaeoiogr* Ccatcai Urag 
^•••rdi Institute* I*«idknoir« 
Htstibfii** 
Jvouttt toKioitar* girow olwocirfttioiiai offsotsf litoiiity 
of compoBxia« to noaifF oioetro^iocae (SKIEB« 4B mk x 0.2 coo)* 
p«tityl«nit9tr«solo <80 ngAe* ve)^^ lo^ st^hnia* (i«S 
egAg ip) in^oed s o i s m a mm stiiaioA is n»l« mlm nt 
0*2 lovol* fh« end point mt^ osfrnd in tiM ^ ^ 
t«st WM nliolition siMeifiosliy of the liina limto tonio* 
•3Et«nsor empomnt of aexiiMl soiBiaros, whiio for ptn^lont* 
totrasolo t««t« imhiliition of tha cslonio oonvuiaions wmm 
thm ond point* 
Conpoonds mhming dapcwMsnt offoet on tlit omtral 
mgvmm •yst«m« mrm «i«o studiod for their offoot on tho 
foreod ioconotor ootivity in laico uning ttM notHod of 
Kinnard and Con^ poonds hwring no groso of foot 
on ttm tmntxl mmovm mfmtMm ot 0*2 JUD^Q nofo otodiod 
for thair aonoMiinaoKidm iidiibiting (MHOZ)^ ^ oeUiritar* 
In eaiM of c«iipoiiad« giving €091 ro^pons* «t 0*2 tJ^ ^^ ^ 
otb»r dOMs mtm todtod to m do«o->rooponM 
ealationoMp in ocdar to find out ^ ^SQ* 
08 
empeiaaAm mm idso •^Miitd for 
tiMi&r aetiviigf in groups of 8 
l.o»a«d tmmll^  wi,^ aomfti ««lifii atpiia «lMii« 
b o ^ imitrtit* Ail empomsAm mwm 
mm tmatmd At Xt^^o* Ctaoffothivcidte Uti tiQ/lm 
ti««d «• ft e»i«««ne« ntsnaejcia* fli* weiaauef 
oit^t mm ttSAAiacned mitmt # tat wmA tli* xm»ntt mtjpmm^ 
M p«re«ii%af« uriii«if|r oatiut t^ing 
tm lem. 
A f«ir eompcNinas iigaiiMt gntiaiQ^ba hLmjt&m. 
I 
lytief in iritco* Msmhm frai 46 hr 61A ml^m grcndag 
4B lioaififtd SMcai waA tSKOhMmf aMdiiia (imiefeiirttted IIOTM 
••rum diioluii to i / t witH H/^ O jphcMiplikt* )»u£f«r ia O.iSH 
HttCX v/v pR 7*0) witti iMietAKi*! fleir* plm sim 
•t«roh «««• pooled «ad wMlMd twieo Is^  c«&trif»g«tio» 
SOO rpM for S vlth B«l«aiiithii« b«l«iiie« ••IIIM soitttian* 
¥ht solotioR pr«««rvod tli« irlabilltar of Mottbao* h 0«$ oe 
•utpoOAlOB eoatalalog X«sg» BUinlMr of MOObM iditli 
ta ot tho eultor* ii«aii»i (MDUoiuid wm tftkta 
la a tulse aad ia«mbata<3 or«raight» aasptaaioa of 
compouad (S ml} la vA agir vaa addtd to tlw talMi 
•ad iactibatcd at 37^ for 46 hr« taatlag of th* ooi^uada 
was dona in twofold tacial diltttiona (1/iOOO to i/Si2000). 
Microseople axwinetioa was also carriad out to aaeartain 
wtiatteer ssraabaa vara daad or allva* 
IGS 
ftie priKassf •crMning data of the eompmmSm im 
^•Bcritm^ in f«ibjUi fir. h AtiiBbAx of empoma&m thomd 
•l^tiUieaiit bioiegictil. aetivmeaf aost prfliiii»iti% of 
thm»m %f«ir« the mj^iewemlstaat end diuxatic iietiviti«a» 
Oat of thjUrl^  iiIim eas^ o^uiias t««t«d aiactooii affOKdoa 
psotaetioa agftinat mmimwl elaetvoshoeSc noisiiKVS in nie«« 
til* wmtixam pvotoetion WM nffordo^l lay em^ pomAm J&. 
25 
r^^N 
33 
Zt tluit «f««iit&ol.ty of pboioyX nuoloi of thi 
Oftrb«sol.ii eoMpooads in osMiitiai for oonforing tim aoti-
eonimXaaat activity. Zf oat of tht baiiKon* rings i« 
rsfSucod iccmpowoAB A to X)* or oalargod to sovoii wbeeea 
riag jratoa (J to I D th« antieoBruXsant aot iv i^ i « 
1 1 0 
aitti»&«1ita or abonifthta, SH^etron rieh «iiliatit»«iit» mt 
pCMiitions 2 7 of tht oartesoiA imeimi* •nliiiiiietd thi 
•etivity W f •lOivUtiMiitt at position* otlwr 
3 AND t TLM iiotivity* UMI 
DIAWTHYLMIIIIOPROPYI) E«R]»MOL.« ^ O W E D « « I I M M I 
psot^etim* Xt» l«4Mitlioacr aad 4«itttlioaqr snaioea (J9u 
•til l aon* •rnicttm^Bmnt mttmet, hat tlw shifting 
of to position I, omplotoi? ohengad th« profilo 
of eotiirity. Thus cotspoQni 2i did not ahoir anticoik-
vttismt •ffatet* t , 
s^9tit«sti^ at ni-tyo^n is tor ths bioiogiotl 
«otiiri% and tlxi a^ j^ ttxiziOdtliirJL sooaui to oonfor tlio 
qptisMii diiit«ne« tetwoos tli» tifo nitrogwa rntrnrnm llttofv 
to bo • ItgrAnophobio f«gion oftor th« oietrwmiolovr 
nitfogcn oyoiisiitiisfi of tmo em b^m oltaiw to pi^volidiiio 
rin9 OKihonood tho oetivitjr. UMI 3»olil.oso.7*tMtlwaaiyw9^ 
pfrrolidiao)e«xitMi«oio (m} is o pottnt ontieoansiaoiit oQttnt 
iilien oQi^ aKod to it* opsn ohoin oaolog* 3-cihlom.7«iiMitboicf« 
9w(aMiiotliyio»ino«tlifl}eftx1^oXo ^ a-MitlkOiQr-*« 
(a-.fyrrolidiRootlari)o«r]»«iol« CM^  obomd oi^nificwnt 
oetivitr liliilo ito 3«ailo«o «nd 9.«»tlio3Qr onoloqe UZ^  J^) 
m v dovoid of this ootiirity* 
CoiBpoitiid* as and 33 hoving thtrapo^ie infliooo C^si / 
tSjig) of la and ia.S voopaotivoly r^orot 1iowmr# 
•etive tbiui diphanfl hirfloBtoin sodiun (tbarapantio ind«» ail 
i l l 
nhieH VM icui*^  •• ir*fece»e« •taaAssA* n&m of %lm emi^ maAm 
shoiwai parotftctioii «g«iiiftt p*»fEyI«iiKtAtr«Kol« oc 
ctsir^lmini-iiKliiiaid oonvuHsloiis* 
Out of tmnt^ f i iw eampmrnAm m tttt f ^ 
setivity nitH M 
Jft tihoiftd •igalfiettiit ftetivitr* again tli« 
•l«et«cni donatSiif v^HsmtitmntB at 3 position of i3.a3L3Kyl,«iiiao» 
ailcsricarlMisoia gyetmrn ••«« to ai^ fttiea aetivi^* 
22 24 
oyololMptCb}indoI«« and tatralq^drooarbasolaa (1 to l i ) 
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mxm Us^d Against ift|ta»t](?i JN^I^inifi* ! » vitee* 
Only «oa ^ IMC« fcuaa to 1M aotive* tkm 
«ne«biei4«l •aA jpotnt for £ «iid jUlt wm laS wd «2«9 ;ig/ia 
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smtn&ml^w* VAG* Uttli* 
ittia t f l (mo|« 
a* .r.i. OMIM. moe,. (19491. 
)• o« ^••iMLs, X» noimmm moA p^ s&piadilcArr 
m s d (19S9). 
4« €«•&«# I I * a a S e«A» 
6330 (1955). 
9. ortor* sua E.S« ajpiimtr* 
O* schindlwr* (Waiiteir* s« Patssate* 
a9«8)f Chwt. JMsatr,. JSi^  SIS ( m 9 l « 
7» (ifiM) S.M* CtiipteU* iLJSa&MUJtofi* • 
930 (194SK 
8* C»8« tunws^ lNnt«i«1l»r# and 
figfiif i m ( m 9 ) « 
9. IHXIM ana M h^. Tmlitmm, ifc.Sb«B*JSflSL» # 
3789 (1993)• 
If* eorselMl. jr, Chwi> Boo.. 880 (1910), 
i i* r . u MUn wA ti*8as«hlt«k3r» drnrnm 8oc*, 3849 (19931* 
1 1 2 
13* sirigiy«fia« W.O* Hffowti* moA OoodMii* 
ili liiBiifigi,*,, Mm* N issif m awu 
u . wimuM «iia M* em* mA* i l l * i i n f U 
I4« B«ii« Broai«, Ju Ana shom* 
iLuJEbmMSl** JUi' 9 (itS«)« 
q 
(•> flit «ittr«et o£ tlw C> eagmiga tmtm 
^xxmm ^i^rn^ry alliAlOiida sMiiiisiiiiiMi 
ci«ii«i&iit elil.ori6« Mia pwmlHm ehloridc. 
(b> Structure of tli« major eofspmot oi»«aaiii» oMloriaa 
ti«a olttoiaatad lasr • eonibimtioii of 9p«0trM€E0pie 
dtegrttd«tiv« studios* ttis prsv ious ly Msignsd 
inaoiins s t n i o ^ s lios iwoa fomiai untsimiAo* On tiis 
/ 
iMmis of pEOsttiit ifork i t HAS TAMN ohafim to IM 3«9-. 
tfihyiaro9csr*»3« 10»dtn»thoK7-7<^tti]rl«i3«C)& kwrblnimii ohloriao • 
XX* ^^Iftfti, IffyttUfltlAim fft P t o m KfttMall Sprsag, 
im) tin strttetors of adsttniiis htm bssn eenfizMd 
pyraifeo(3»2ri)c«rtesojl«»-9'»oll Iqr ths synthosia of i ts 
O-HMthsrl othsr. 
(b) A asv asthod for ths synthssis of orostsUe siaohardsi 
hf fuaotioiislisstioii of ths sotlvstsd Msthyi group in 
osrbssolss ifith SOQ bss feson asirslop*a* 
(o) fhs stxuetars of aiurrsyseiBs has bssn eonficasd ss 
l]Mllto(yaxo.l« onqripyr«iio(3« 3-i|)esrtesol4 
fegr syMdtissis. 
i ^ i-
ttm previouA^y •teueturc to glyeosoaidim 
has fomid to b* i»eoAB«et. fti^iorou* comptrison 
with v«r4onis syatlivtie difflsttiosgfUtthylewrbuKil** 
hM slMMfii i t to tw 3«6->diiitttieiicywlwnitliyloar>)asol.<# 
(«) flM ii>.«l.lgfji«miiio«11cylear]Meol.«« •ltd ci]r«l«lMi|itiiiaole« 
liove Immio mynthtttdam^ for tli«ir dotaiM bioiogioal 
ovaltiKtion* 
iMtlu»Qr*9»(3»p9rnrol.idiiH3«tliyl)o«rb«soI«s hinr« baca found 
to •Khibit nuurlwd «ittiooxnml*«nt cctivity* 
(o) a.itoth03cy*9->(2*diiMttiylMdii0«t}iyl)- ana 2^thaKy.9« 
(2-p3rrrQl.iaiBo«ithyl)earb«soi«« ar* pot«iit Aiuratioa. 
(4) a-ciaofo«i*(2»pyrKoIidiiiott}iyX)- «iiA 2-iMtlioKyv»s* 
(Z^othylaninootHyl 8«f«t«tr^dro.ia.g.oyeiolMi]itC»> 
indoio h«v« b««a Covma to b* aotivo agaiiuit tf^ff^ba 
Mitainifii* 
